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D scrfptlon 

TECHNICAL FIELD 

s The present invention relates to novel 6-substituted acyclopyrimicline derivatives, antiviral agents 

containing the derivatives as the active ingredients and a process for preparation of the derivatives. 

BACKGROUND ART 

w Infectious diseases caused by human acquired immunodeficiency virus (HIV), which is a type of 
retrovirus, have recently become a serious social problem. A compound of S'-deoxy-S'-azidothymidine is 
known as a nucleoside compound used in the clinical treatment of HIV-infection. However, this compound 
has side-effects since it also exhibits considerable toxicity in the host cell. 

Although some 2',3 , -dideoxyribonucleosides are known as nucleoside compounds exhibiting an anti- 
75 retroviral activity, it is still necessary to develop a substance possessing a higher activity and lower toxicity 
to the host cell (Hiroaki Mitsuya, Bodily Defense, Vol. 4, pp. 213 to 223 (1987)). 

On the other hand, various acyclonucleoside compounds have been synthesized since Acyclovir 
(acycloguanosine) was developed as an antiviral substance effective against herpes virus (C.K. Chu and S.J. 
Culter, J. Heterocyclic Chem., 23, p. 289 (1986)). However, no acyclonucleoside compound having a 
20 sufficient activity especially against retroviruses has yet been discovered. 

EP-A 46307 (or US-A 4415573). EP-A 49072, (or US-A 4347360), and EP-A 167385 disclose ac- 
yclopyrimidine nucleoside derivatives with some antiviral activity. 

We have focussed our attention on 6-substituted acyclopyrimidine nucleoside compounds and have 
synthesized various novel 6-substituted acyclopyrimidine nucleoside derivatives and screened those com- 
25 pounds to detect an effective antiviral agent, especially to the retrovirus. Some 6-substituted ac- 
yclopyrimidine nucleoside compounds such as 6-fluoro substituted derivatives, 6-alkylamino substituted 
derivatives (DD-232492-A) and 6-methyl substituted derivatives (C.A. 107, 129717w (1987)), are known; 
however, the anti-retroviral activity of these compounds has not been described. As a result of our 
investigation, it was found that specific 6-substituted pyrimidine nucleoside compounds according to the 
30 invention satisfy the above demand which enables one to provide effective anti-retroviral agents. 

SUMMARY OF THE INVENTION 

The present invention concerns a 6-substituted acyclopyrimidine nucleoside derivative represented by 
35 the following general formula I: 




wherein R 1 represents a hydrogen or halogen atom or a group of alkyl, alkenyl, alkynyl, alkylcarbonyl, 
arylcarbonyl, arylcarbonylalkyl, arylthio or aralkyl; R 2 represents a group of arylthio, alkylthio, cycloalkylthio, 
aryl sulfoxide, alkyl sulfoxide, cycloalkyl sulfoxide, alkenyl, alkynyl, aralkyl, arylcarbonyl, arylcarbonylalkyl or 
so aryloxy; R 3 represents a hydroxyalkyl group of which alkyl portion may contain an oxygen atom; X 
represents an oxygen or sulfur atom or amino group; Y represents an oxygen or sulfur atom; and A 
represents = N- or -NH-, or a pharmaceutical^ acceptable salt thereof. Compounds according to claim 1, 
wherein: 

- R 1 represents a hydrogen atom; halogen atom; Ci to Cio alkyl group; or a group of C2 to C5 alkenyl, 
55 C2 to Cs alkynyl, C2 to Cs alkylcarbonyl, C7 to Cn arylcarbonyl, Cs to C12 arylcarbonylalkyl, Ct to 

C10 arylthio or C7 to C12 aralkyl, those groups optionally substituted by one or more substituents 
selected from a halogen atom, C1 to C5 alkyl, C1 to Cs alkoxy, C2 to C6 alkoxycarbonyl, phenyl, 
naphthyl, carbamoyl, amino, nitro and cyano; 
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- R 2 represents a group of C 6 to Cio arylthio, Ci to C 5 alkylthio, C 3 to C10 cycloalkylthio, Cs to Cio aryl 
sulfoxide, Ci to Cs alkyl sulfoxide, C 3 to Cio cycloalkyl sulfoxide, C 2 to Cs alkenyl, C 2 to Cs alkynyl, 
C 7 to Ci 2 aralkyl, C 7 to Cn arylcarbonyl or C 6 to Cio aryloxy, those groups optionally substituted by 
one or more substituents selected from a halogen atom, Ci to C 5 alkyl, Ci to Cs alkoxy, C2 to Ce 
alkylcarbonyl, halogenated methyl, amino, nitro, cyano and hydroxyl; 

- R 3 represents a hydroxyalkyl group of which alkyl portion contains 2 to 6 carbon atoms and may 
contain an oxygen atom; 

- X represents an oxygen or sulfur atom or amino group; 

- Y represents an oxygen or sulfur atom; and 

- A represents = N- or -NH-. 

or a pharmaceutical^ acceptable salt thereof. 

Alternatively the 6-substituted acyclopyrimidine nucleoside derivatives of the present invention can also 
be represented by the above said general formula I. 

wherein R 1 represents a hydrogen atom; halogen atom; to Cs alkyl; C 2 to Cs alkenyl optionally 
substituted by one or more substituents selected from a halogen atom, Ci to C 5 alkoxy, C 2 to C4 
alkoxycarbonyl, phenyl, naphthyl, carbamoyl, amino, nitro and cyano; C 2 to C 5 alkynyl optionally substituted 
by one or more substituents selected from a halogen atom, Ci to Cs alkoxy, phenyl, naphthyl, carbamoyl 
and amino; C 2 to Cs alkylcarbonyl; C 7 to Ci 1 arylcarbonyl optionally substituted by one or more 
substituents selected from a halogen atom, d to Cs alkyl, Ci to Cs alkoxy, amino, nitro and cyano; C 8 to 
Ci 2 arylcarbonylalkyl optionally substituted by one or more substituents selected from a halogen atom, Ci 
to Cs alkyl, Ci to Cs alkoxy and amino; Cs to C10 arylthio group optionally substituted by one or more 
substituents selected from a halogen atom, Ci to Cs alkyl and Ci to Cs alkoxy; or C 7 to Ci 2 aralkyl 
optionally substituted by one or more substituents selected from a halogen atom, Ci to Cs alkyl and Ci to 
Cs alkoxy; 

- R 2 represents a Ce to Ci 0 arylthio optionally substituted by one or more substituents selected from a 
halogen atom, Ci to Cs alkyl, d to Cs alkoxy, C 2 to Cs alkylcarbonyl, trifluoromethyl, amino, nitro, 
cyano and hydroxyl; Ci to Cs alkylthio; C 3 to Cio cycloalkylthio optionally substituted by one or more 
substituents selected from a halogen atom, Ci to C 5 alkyl, Ci to Cs alkoxy, O2 to Cs alkylcarbonyl, 
trifluoromethyl and amino; Cg to Ci 0 aryl sulfoxide optionally substituted by one or more substituents 
selected from a halogen atom, Ci to C 5 alkyl, Ci to Cs alkoxy, C 2 to Cs alkylcarbonyl and amino; Ci 
to Cs alkyl sulfoxide; C3 to Cio cycloalkyl sulfoxide group optionally substituted by one or more 
substituents selected from a halogen atom, Ci to Cs alkyl. Ci to Cs alkoxy, C2 to Cs alkylcarbonyl 
and amino; C 2 to C 5 alkenyl optionally substituted by one or more substituents selected from a 
halogen atom, Ci to C 5 alkoxy, C 2 to Cs alkylcarbonyl, phenyl, naphthyl and amino; C 2 to Cs alkynyl 
optionally substituted by one or more substituents selected from a halogen atom, Ci to Cs alkoxy, C2 
to Cs alkylcarbonyl, phenyl, naphthyl and amino; C 7 to Ci 2 aralkyl optionally substituted by one or 
more substituents selected from a halogen atom, Ci to Cs alkyl, Ci to Cs alkoxy and C 2 to Cs 
alkylcarbonyl; C 7 to Ci 1 arylcarbonyl optionally substituted by one or more substituents selected from 
a halogen atom, Ci to Cs alkyl, Ci to Cs alkoxy and C 2 to C 5 alkylcarbonyl; or C 6 to C10 aryloxy 
optionally substituted by one or more substituents selected from a halogen atom, Ci to Cs alkyl, Ci to 
Cs alkoxy, C 2 to Cs alkylcarbonyl, trifluoromethyl and nitro; 

- R 3 represents a hydroxyalkoxyalkyl group containing 2 to 6 carbon atoms; 

- X represents an oxygen or sulfur atom or amino group; 

- Y represents an oxygen or sulfur atom; and 

- A represents = N- or -NH-. 

or a pharmaceutical^ acceptable salt thereof. 

The present invention also concerns a process for the preparation of the 6-substituted acyclopyrimidine 
nucleoside derivative of formula I. 

The present invention further concerns an antiviral agent containing as the active ingredient a 6- 
substituted acyclopyrimidine nucleoside derivative of formula I or a pharmaceutical^ acceptable salt 
thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

The 6-substituted acyclopyrimidine derivative according to the invention is represented by the general 
formula I. In the general formula I, the groups of R\ R 2 and R 3 may be optionally substituted with one or 
more suitable substituents. 
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The group of R 1 represents a hydrogen atom; a halogen atom such as a chlorine, iodine, bromine and 
fluorine atom; an alkyl group such as a methyl, ethyl, n-propyl, i-propyl and n-butyl group; an alkenyl group 
such as vinyl, propenyl, butenyl, phenylvinyl, bromovinyl, cyanovinyl, alkoxycarbonylvinyl and carbamoyl- 
vinyl group; an alkynyl group such as an ethynyl, propynyi and phenylethynyl group; an alkylcarbonyl group 
such as an acetyl, propionyl and i-butyryl group; an arylcarbonyl group such as benzoyl and naphthoyl 
group; an arylcarbonylalkyl group such as a phenacyl group; an arylthio group such as a phenylthio, 
tolylthio and naphthylthio group; or an aralkyl group such as a benzyl group. 

The group of R 2 represents an arylthio group such as a phenylthio and naphthylthio group, which may 
be optionally substituted with one or more substituents selected from a halogen atom such as a chlorine, 
iodine, bromine and fluorine atom, alkyl group such as a methyl, ethyl, propyl, butyl and pentyl group, 
halogenated alkyl group such as a trifluoromethyl group, alkoxy group such as a methoxy. ethoxy, propoxy 
and butoxy group, hydroxy group, nitro group, amino group, cyano group and acyl group such as an acetyl 
group; an alkylthio group such as a methylthio, ethylthio, propylthio, butylthio and pentylthio group; a 
cycloalkylthio group such as a cyclopentylthio, cyclohexylthio and cycloheptylthio group, which may be 
optionally substituted with one or more of the substituents mentioned above as the substituent of the 
arylthio group; an aryl sulfoxide group such as a phenyl sulfoxide group; an alkyl sulfoxide group such as a 
methyl sulfoxide, ethyl sulfoxide and butyl sulfoxide group; a cycloalkyl sulfoxide group such as cyclopentyl 
sulfoxide, cyclohexyl sulfoxide group; an alkenyl group such as vinyl, propenyl and phenylvinyl group; an 
alkynyl group such as an ethynyl, propynyi and phenylethynyl group; an aralkyl group such as a benzyl 
group; an arylcarbonyl group such as a benzoyl group; an arylcarbonylalkyl group such as a phenacyl 
group; or a aryloxy group such as a phenyloxy group. 

The group of R 3 represents a hydroxyalkyl group, preferably an «- hydroxy alkoxy alkyl group such as 
(2-hydroxyethoxy)methyl. <3-hydroxypropoxy)methy I, (2,3-dihydroxypropoxy)methyl. 1 -(2-hydroxyethoxy)- 
ethyl, [2-hydroxy-1-(hydroxymethyl)ethoxy]methyl and (2-hydroxy-1-methylethoxy)methyl group. 

The symbol of X represents an oxygen or sulfur atom or an amino group. 

The symbol of Y represents an oxygen or sulfur atom. 

The symbol of A represents = N- or -NH-. 

The preferred compounds according to the invention have R 1 of a hydrogen atom, halogen atom, Ci to 
C 5 alkyl group or C2 to Cs alkenyl group, particularly, C1 to C5 alkyl group; R 2 of C 6 to C10 arylthio, C3 to 
C10 cycloalkylthio or C 7 to C n aralkyl group, particularly those substituted with one or more substituents 
selected from halogen atom, C1 to Cs alkyl group, C1 to Cs alkoxy group and nitro group; R 3 of 
hydroxyalkoxyalkyl group having 2 to 6 carbon atoms, particularly 2-hydroxyethoxymethyl group; X of 
oxygen or sulfur atom; and Y of oxygen or sulfur atom. 
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Examples of the preferred compound of the invention are listed in Table 1 below. 

Table -1 

X 

I ^ 
A ' if [l1 



Compound 
No. 


R 1 


R 2 


R 3 


X 


Y 


A 


Melting 
point («C) 


1 


-CH 3 


-- © 


H ^oJ 


0 


O 


-NH- 


123-124 
-* - 


2 


-H 


—<§> 




0 


O 


-NH- 


138-140 


3 


-F 


— <o> 




o 


O 


-NH- 


116-117 


4 


-CI 




H ^oJ 


o 


O 


-NH- 


121-122 


5 


-Br 




H °toJ 


o 


O 


-NH- 


80-82 


6 


-CH 3 


— s (o) 




o 


o 


-NH- 


138-139 


7 


-CH 3 




H ^oJ 


o 


o 


-NH- 


104-105 


8 


-CH 3 


-S-(o)— CH 3 


H °Z-oJ 


o 


o 


-NH- 


127-128 
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5 


9 


•CH 3 


j . -■ 


H °toJ 


0 


0 


-NH - 


163-165 


10 


10 




/ — V 

CI 


H °toJ 


0 


0 


-NH- 


72 


15 


11 


-CH 3 


-s— <Jo)— ci 




0 


0 


-NH- 


144-145 


20 


12 


-CH 3 


OCH 3 


H °loJ 


0 


0 


-NH- 


151-153 


25 


13 


-CH, 


och 3 


H °toJ 


0 


0 


-NH- 


118-119 


30 


14 


-CH 3 


S-(0) OCH 3 


H °toJ 


0 


0 


-NH- 


95-97 


35 


15 


-CH 3 


-S-(0) F 




0 


0 


-NH- 


103 


40 


16 


-CH 3 


— $2> 

N0 2 


H ^oJ 


0 


0 


-NH- 


185-187 


45 


17 


-CH 3 


N0 2 


H ^oJ 


0 


0 


-NH- 


118-120 


50 


18 


•CH 3 


S-(0} NO, 


H ^oJ 


0 


0 


-NH- 


201-203 
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5 


19 


-CH 5 


-S— CN 




0 


0 


-NH- 


218-219 


10 


20 


-CK, 


— s ~-(Q) COCH 3 




0 


0 


-NH- 


107-108 


15 


21 


-CH 3 


CH 2 CH 3 

-- ® 




0 


0 


-NH- 






22 


-CH 3 


-S-CH 3 


"°toJ 


0 


0 


-NH- 


138-141 


20 


23 


-CH 3 


- S - CH 2 CH 3 




0 


0 


-NH- 


108-109 


25 


24 


-CH 3 


-S- (CH 2 ) 3 -CH 3 




0 


0 


-NH- 


98-99 


30 


25 


-CH 3 


- s -d> 


HO -1 I 

/- 0 -4 


0 


0 


-NH- 


123-124 


35 


26 


-CH 3 


— <°> 


H ° tn J 

O 


0 


0 


-NH - 




40 




















27 


-CH 3 


— ® 




0 


0 


-NH- 




45 






CH 3 














28 


-CH 3 


— <o$ 

CH 3 


H °toJ 


0 


0 


-NH- 





55 
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29 








O 


O 


-NH- 


188 


5 


30 


-CH 3 




HO \ 


0 


O 


-NH- 




70 


31 


-CH 3 


-s-(o) 


HO "I 


o 


o 


-NH- 


138-140 


75 


32 


-CH 3 


- s -<o> 


ho n 

oh 


O 


o 


-NH- 


161-162 


20 


33 


-CH 3 


-s-(o> 


HO ~ 
HO - 


/V 


O 


o 


-NH- 


83-84 


25 


34 


-H 


/~T\ 

- s -<2> 


HO - 




o 


o 


-NH- 


131-133 


30 


35 


-CH 3 


NH 2 

— © 




O 


o 


-NH- 


140 


35 


36 


-CH 3 


NH 2 

-s-<0> 


HO to4 


o 


0 


-NH- 




40 


37 


-CH 

3 


o 


H °-LoJ 


O 


o 


*NH* 


130 


45 


38 


-CH, 


-c = c-(o) 


H °toJ 


o 


o 


-NH- 


214 



50 
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39 


-CH 3 


— C=C— CH 3 




o 


o 


-NH- 


169 


40 


-CH 3 


— C=CH 


J* 1 

H °lcJ 


o 


o 


-NH- 


154 


41 


-CH 3 




H °loJ 


o 


o 


-NH- 


144 


42 


-CH 3 


-CK=CH-CH 3 


H °toJ 


o 


o 


-NH- 


97 


43 


•CH 3 


-CH=CH 2 


H °toJ 


o 


o 


-NH- 


114 


44 


-I 


— ® 


HO toJ 


o 


o 


-NH- 


180 - 182 


45 


-c=c-(o) 






o 


o 


-NH- 


146 - 148 


46 


— C=C— CH 3 


-s^O> 


HO to4 


o 


o 


- NH - 


165 165 f 5 


47 


— C=CH 


/ — V 




o 


o 


-NH- 


163 - 165 


48 


-CH=CH~^Q^ 


—® 




o 


o 


•NH- 


141 - 145 
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49 


-CH=CH-CH 3 


— <2> 


H ^oJ 


o 


o 


-NH- 




50 


-CH=CH 3 


— ® 


H ^oJ 


o 


o 


-NH- 


100 - 103 


51 




-s-<5> 


H °loJ 


o 


o 


-NH- 




52 


.— <2> 




"to J 


o 


o 


-NH- 


146 - 148 


53 


o 

11 _ 

-"-<£> 


-- ® 


HO toJ 


o 


o 


-NH- 


150 - 151 


54 


11 / 3 

-C-CH< 


-s^O> 


H °toJ 


o 


o 


-NH- 


144 - 145 


55 


-CH 2 C-H(Oj> 


— <2> 


H °toJ 


o 


o 


-NH- 


151,5 - 
153 .5 


56 


-H 


— ® 


H °XoJ 


•NH 2 


o 


-N= 


202 


57 


-CH, 


-s-{0) 


H °XoJ 


-NH 2 


o 


-N= 


*5 o n 


58 


-H 


— <2> 


H °ZoJ 


o 


s 


-NH- 


146 



55 
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5 


59 


-CH 3 




"to-J 


0 


s 


-NH- 


107 


70 


60 


-H 




"toj 


s 


o 


-NH- 


156 


15 


61 


-CH, 




"to J 


s 


o 


-NH- 


114 


20 


62 


-CH 3 


o 


"°toJ 


s 


o 


-NH- 




25 


63 


-CH, 


-CH-(o) 


"to J 


s 


o 


-NH- 




30 


64 


/ CH 3 

*CK=C<" 

CH 3 


/ — V 

-s-<0> 


"toj 


o 


o 


-NH- 




35 


65 


CH=C<^ 


/ — V 


"to J 


o 


o 


-NH- 




40 


66 


-CH=CH-COOC 2 H 5 




"to 4 


o 


o 


-NH- 




45 


67 


0 

II 

-CH=CHCNH 2 


— <o> 


"t°J 


o 


o 


-NH- 




50 


68 


-CH=CHBr 




"toj 


o 


o 


-NH- 
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5 


69 


-CH=CHCN 


— <2> 


1,0 ^oJ 


0 


o 


-NH- 




70 


70 


-CH 2 CH 3 


— <2> 




o 


o 


-NH- 




75 


71 


-CH 2 CH 2 CH3 


— <2> 




o 


o 


-NH- 




20 


72 


^ CK 3 

-CH<^ 

^CH 3 


—@> 




o 


o 


-NH- 




25 


73 


- CH 2 CH 2 CH 2 CH 3 




"°tc4 


o 


o 


-NH- 





30 


74 


-CH 2 -CH=CH 2 


— © 




o 


o 


-NH- 




35 


75 


-CH 2 CH 2 -H(g> 


— <2> 




o 


o 


-NH- 




40 


76 


-CH 3 


-S-CH(-CH 3 ) 2 


HO to4 


o 


o 


-NH- 




45 


77 


-CH 3 


-S-C(-CH 3 ) 3 




0 


o 


-NH- 




50 


78 


-CH 3 


-S-CH 2 -C ( -CH 3 ) 3 


H ^o4 


o 


o 


-NH- 
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79 


-CH, 


-S-CH 
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O -NH- 





80 


-CH, 


-S-CH,<:g3 

1 3 

O 


H °toJ ° 


O -NH- 





81 


-CH, 


0 


Ho r 0 4 0 


O -NH- 





82 


-CH, 




H °toJ ° 


O -NH- 





83 


-CH, 


<o> 

-s-<g> 


HO toJ ° 


O -NH - 


\ 


84 




/ \ 




O -NH- 




85 




~ S ~© CH, 
CH< 

CH 3 


"to J ° 


0 -NH- 





86 




/ V 




0 -NH* 





o / 


-CH 


OC 2 H 5 


HO -7 1 ° 


O -NH- 




88 


-CH, 


CH 3^^ CHO 


HO toJ C 

J — 


O -NH- 
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5 


89 


-CH, 


— <2> 

0 

X 


"°tcJ 


o 


O 


-NH- 




10 


90 


-CH, 






o 


O 


-NH- 




15 


91 


-CH, 


-CK=C<^ — 




O 


O 


-NH- 




20 


92 


-CH 3 


/ s. 

-CH^-^O) 




O 


O 


-NH- 




25 


93 


-CH 3 


/ V 

-°-<5> 




O 


O 


-NH- 




30 


94 


-CH 3 


— <2> 




O 


O 


-NH- 




35 


95 


-CH 3 


OCH 3 


"°to-J 


O 


O 


-NH- 




40 


96 


-CH 3 


-°-<2> 

^ CCH 3 

0 




O 


O 


-NH- 




45 


97 


-CH 3 






O 


O 


-NH- 




50 


98 


-CH 3 


CI 




O 


O 


-NH- 
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5 


99 


-CH 3 






o 


o 


-NH- 




10 


100 


* CH > 


F 


H ^ 0 J 


0 


o 


-NH- 




15 


101 


-CH 3 


NO 2 


H °toJ 


0 


o 


-NH- 




20 


102 


-CH 3 






o 


o 


-NH- 




25 


103 


-CH, 






o 


o 


-NH- 




30 


104 


-CH 3 


-.-0 

CH 3 


HO UJ 


o 


o 


-NH- 




35 


105 


-CH 3 


-CH 3 


H °toJ 


0 


o 


-NH- 




40 


106 


-CH 3 






0 


o 


-NH- 




45 


107 


* CH 3 


CI 


H °ZoJ 


o 


o 


-NH- 




50 


108 


-CH 3 


COCH 3 


"loJ 


o 


o 


-NH- 
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5 


109 


-CH 3 


COCH, 

-- <=£ 
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The compound of the invention may be preferably prepared in accordance with the following reaction 
55 formula (1) or (2); 
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wherein R\ R 2 , X, Y and A have the meanings indicated hereinbefore, W represents the group of R 3 of 
which hydroxyl group(s) is (are) protected, each X 1 and X 2 represents a halogen atom, arylthio group, 
alkoxy group and the like, and M represents an alkali metal. 

Any conventional protective group which does not dissociate under alkaline condition may be used for 
the group of W, i.e., the protection of the hydroxyl group of R 3 . 

Examples of such a protective group are an aralkyl group such as the benzyl group, trityl group, 
monomethoxytrityl group, dimethoxytrityl group and trimethoxytrityl group; a silyl group such as the 
trimethylsilyl group, triethylsilyl group, t-butyldimethylsilyl group, t-butyldiphenylsilyl group and dimethyl- 
phenylsilyl group; and a substituted alkyl group such as the tetrahydropyranyl group and methoxymethyl 
group. Among those protective groups, however, the silyl group is particularly preferred. 

The compound of the general formula II or IV is firstly reacted with the organic alkali metal compound in 
a solvent, for example, an ether solvent such as diethyl ether and tetrahydrofuran, at a temperature of from 
-80 * C to -10 • C for 0.2 to 10 hours. 

Examples of the organic alkali metal compound are potassium bistrimethylsilylamide, sodium 
bistrimetylsilylamide and lithium alkylamide, and lithium diisopropylamide (LDA) and lithium 2,2,6,6- 
tetramethylpiperidide (LTMP) are particularly preferable compounds. Such lithium alkylamides are prefer- 
ably prepared immediately before the reaction. For example, lithium dialkylamide may be prepared by 
reacting a secondary amine such as diisopropylamine with an alkyl lithium such as n-butyl lithium in a 
solvent such as diethyl ether, dioxane, tetrahydrofuran and dimethoxyethane with agitation in the presence 
of an inert gas such as argon gas at -80 * C to -1 0 * C for 0.2 to 5 hours. 

The organic alkali metal compound is generally used in an amount of 2 to 5 moles per mole of the 
compound represented by the formula II or IV. 

Then, the eiectrophilic reagent of the general formula R 2 X 1 or R^ is added in a ratio of about 1 to 5 
moles to 1 mole of the compound of the formula II or IV to allow the reaction therewith under the same 
condition as in the reaction with the organic alkali metal compound. 

The eiectrophilic reagents should be those having a group of R 1 or R 2 defined above. Possible 
examples of the eiectrophilic reagents are diaryl disulfide, arylsulfenyl chloride, dialkyl disulfide, dicycloalkyl 
disulfide, alkyl halide, aralkyl halide such as benzyl bromide, organic acid halide such as benzoyl halide and 
isobutyroyl halide, acid anhydride and ester thereof, arylcarbonylalkyl halide such as phenacyl chloride and 
the like. 

The starting material of the compound represented by the general formula II or IV can be prepared by a 
conventional method. For example, the compound of the general formula II may be obtained by condensing 
a trimethylsilylated uracil derivative with (2-acetoxyethoxy)methyl bromide, hydrolyzing the resulting con- 
densate and protecting with one of the protective groups mentioned above. See Can. J. Chem., 60, 547 
(1 982) and the like for the details. 

The protection of the hydroxyl group with the protection group can be also carried out by a 
conventional method. For example, the hydroxyl group may be protected with a silyl group by reacting the 
compound having the hydroxyl group with 1 to 10 times by mole of silylating reagent such as trimethylsilyl 
chloride and t-butyldimetylsilyl chloride at a temperature of from 0*C to 50 °C in a solvent such as pyridine, 
picoline, diethylaniline, dimethylaniline, triethylamine, dimethylformamide, acetonitrile, tetrahydrofuran and a 
mixture composed of any combination of these solvents. 

The compound of the general formula IV can be prepared in accordance with the reaction formula (1) 
using a compound of the formula II having a hydrogen atom as the group of R 1 . 



Y 
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Then, the protective group may be eliminated from the thus obtained compound of the general formula 
VI. This elimination of the protective group may be carried out after separation or purification of the 
nucleoside by means of a conventional method such as recrystallization, adsorption and ion- xchange 
chromatography, if desired. 

The elimination of the protective group can be carried out by a conventional method according to the 
kind of the protectve group, for example, by hydrolysis, treatment with ammonium fluoride or catalytic 
reduction. 

The resulting compound of the present invention represented by the general formula I can be separated 
and purified by an appropriate conventional method such as recrystallization, adsorption or ion-exchange 
chromatography. 

The compounds having a nitro group on the benzene ring obtained in the reaction of formula (1) or (2) 
can be converted to compounds having an amino group by hydrogenation in accordance with the reaction 
formula (3) below. The hydrogenation can be carried out in a solvent such as alcohol and acetic acid in the 
presence of a catalyst such as palladium/carbon at an appropriate temperature of from room temperature to 
80 °C: 



wherein the symbols have the same meanings as indicated above. 

The compounds having an arylthio group, alkylthio group or cycloalkylthio group can be converted to 
corresponding compounds having an aryl sulfoxide group, alkyl sulfoxide group or cycloalkyl sulfoxide 
group by using an oxidation agent such as hydrogen peroxide and m-chloroperbenzoic acid in accordance 
with the reaction formula (4) below: 



wherein R 4 represents an aryl, aJkyl or cycloalkyl group and the other symbols have the same meanings as 
indicated above. 

The compounds having phenyl sulfoxide group can be converted to the corresponding compounds 
having an arylthio group by reacting with sodium aryloxide or sodium arylthiolate in an organic medium 
such as tetrahydrofuran, alcohol, dimethylformamide and acetonitrile at an appropriate temperature of from 
room temperature to 100*C in accordance with the reaction formula (5) below: 



(3) 




(4) 
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wherein B represents a sulfur or oxygen atom, R 5 and R 6 independently represent a halogen atom such as 
chlorine, bromine, fluorine and iodine atom, alkyl group such as methyl, ethyl, propyl and butyl group, 
halogenated alkyl group such as trichloromethyl group, alkoxy group such as methoxy, ethoxy, propoxy and 
butoxy group, hydroxyl group, nito group, amino group, cyano group or acyl group such as acetyl group, 
and the other symbols have the same meanings as indicated above. 

The compounds according to the present invention can be also prepared in accordance with the 
reaction formula (6) or (7) below: 
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wherein R 7 represents an alkyl group such as methyl and ethyl group, aryl group such as phenyl and tolyl 
group or a protective silyl group, and the other symbols have the same meanings as indicated above. 

45 The reactions of the formulae (6) and (7) can be carried out in an amine solvent such as diethylamine 
and triethylamine in the presence of a palladium catalyst at an appropriate temperature of from room 
temperature to 70 'C. The reactions may be carried out more homogeneously by adding another solvent 
such as acetonitrile to the reaction mixture. 

As the catalyst, a palladium catalyst of bis(triphenylphosphine)palladium dichloride, tetrakis- 

so (triphenylphosphine)palladium(O) and bis(diphenylphosphino)ethanepalladium dichloride can be used in 
combination with cuprous iodide. 

The compounds of the present invention can be also prepared in accordance with the reaction formula 
(8) or (9) below, and the said reactions can be carried out in a similar manner to the reactions of the 
formulae (6) and (7) except that an olefin derivative of H 2 C = CH-R 8 wherein R 8 represents an alkoxycar- 

55 bonyl, nitrile, carbamoyl group or the like is used instead of the acetylene derivative in the reactions of 
formulae (6) and (7): 
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wherein the symbols have the same meanings as indicated above. 

The reactions of the formulae (8) and (9) can be carried out by using the same palladium catalyst as 
used in the reactions of the formulae (6) and (7). 

The compounds according to the invention can be also prepared in accordance with the reaction 
formula (10) below: 
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wherein X 3 represents a halogen atom such as chlorine, bromine and iodine, and the other symbols have 
the same meanings as indicated above. 

The compounds according to the invention can be also prepared in accordance with the reaction 
formula (11) or (12) below: 
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wherein the symbols have the same meanings as indicated above. 

In the reactions of the formulae (11) and (12), the compounds of the present invention having an alkenyl 
group are prepared by dehydrating an intermediate compound by means of an dehydrating agent such as 
mesyl chloride, tosyl chloride and thionyl chloride to produce the alkenyl group, the intermediate compound 
55 being prepared in accordance with the reaction formulae (1) and (2) as described hereinbefore except that a 
compound of 
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^C-CH<R 9 )(R 10 ) 

wherein R 9 and R 10 independently represent a hydrogen atom, alkyl group such as methyl, ethyl and propyl 
group or aryl group such as phenyl group is used instead of the compounds R 1 ^ and R 2 X 1 . 

By hydrogenation, the alkynyl group of the compounds produced in the reactions of the formulae (6) 
and (7) can be converted to the corresponding alkenyl group or alkyl group and the alkenyl group of the 
compounds produced in the reactions (8) to (12) can be converted to the corresponding alkyl group. For the 
reduction into an alkenyl group, the hydrogenation may be carried out at an appropriate temperature of from 
room temperature to 80 'C under hydrogen atmosphere in the presence of a catalyst such as pal- 
ladium/barium sulfate, palladium/calcium carbonate, palladium/calcium carbonate/lead acetate and pal- 
ladium/barium sulfate/quinoline in a solvent such as alcohol and acetic acid. For the reduction into an alkyl 
group, the hydrogenation may be carried out by using a catalyst such as palladium/carbon and palladium 
hydroxide under the same conditions used for producing the alkenyl group. 

The 6-substituted acyclouridine and acyclothymidine derivatives obtained in the above described 
reactions can be converted into 4-thio derivatives by heating with 2,4-bis(4-methoxy phenyl)- 1,3-dithia-2 ,4- 
diphosphetane-2,4-disulfide in a solvent such as toluene and xylene in accordance with the reaction formula 
(13) below. 



(13) 




wherein the symbols have the same meanings as indicated above. 

The 4-thio derivatives can be also obtained by reacting a 4-chIoro derivatives with sodium bisulfide, the 
4-ch!oro derivatives being obtained by the chlorination of the uridine or thymidine derivatives by means of 
chlorinating agent such as phosphorus pentachloride or phosphorus oxychloride. 

Further, 4-amino derivatives can be prepared by reacting the acyclouridine or thymidine derivative with 
1-(2-mesitylenesulfonyl)-3-nitro-1,2,4-triazole in the presence of diphenylphosphoric acid in a solvent such 
as pyridine to produce a corresponding 4-(3-nitro-1 ,2,4-triazole) derivative and then reacting the obtained 
triazole derivative with ammonia by an addition of aqueous ammonia at an appropriate temperature of from 
room temperature to 100'C in accordance with the reaction formula (14) below: 
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wherein the symbols have the same meanings as indicated above. 

The acyclopyrimidine derivative according to the present invention may be used in the form of a 
pharmaceutically acceptable salt produced by a conventional method, the said salt being, for example, an 
alkali metal salt such as the sodium or potassium salt, alkaline earth metal salt such as the magnesium salt, 
ammonium salt or alkylammonium salt such as methylammonium, dimethylammonium, trimethylammonium 
or tetramethylammonium salt thereof. 

The compound according to the invention can be administered to human beings via any route, oral, 
rectal, parenteral or local. The administration dose of the compound according to the invention may be 
determined according to age, physical condition, body weight and the like of a patient to be treated; 
however, a suitable daily dose of the compound is 1 to 100 mg/(body weight) kg, preferably 5 to 50 mg/- 
(body weight)kg and it is administered one to several times. 

The compounds of the present invention are generally prepared in a pharmaceutical composition with 
suitable carrier, excipient and other additives. Either liquid carrier or solid carrier may be suitably used for 
the present antiviral agent. 

Examples of the solid carrier are lactose, kaolin, sucrose, crystalline cellose, corn starch, talc, agar, 
pectin, stearic acid, magnesium stearate, lecithin, sodium chloride and the like. 

Examples of the liquid carrier are glycerin, peanut oil, polyvinyl pyrrolidone, olive oil, ethanol, benzyl 
alcohol, propylene glycol, water and the like. 

The present antiviral agent may be made in various forms. For example, it may be in a form of a tablet, 
powder, granule, capsule, suppository, troche or the like when a solid carrier is used, and it may be also in 
a form of a syrup, emulsion, soft gelatin capsule, cream, gel, paste, spray, injection solution or the like when 
a liquid carrier is used. 

The novel 6-substituted acyclopyrimidine nucleoside derivatives according to the present invention have 
an effective antiviral activity against a virus such as a retrovirus and have a relatively low toxicity against the 
host cell, hence the derivatives of the invention are extremely useful as an active ingredient of an antiviral 
agent. 

EXAMPLES 

The invention will be further illustrated hereafter by way of examples, but these xamples do not limit 
the invention and many variations and modifications can be made without departing from the scope of the 
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present invention. 
REFERENCE EXAMPLE 1 

Production of 1-[(2-t-butyldimethylsilyloxyethoxy)-methylJthymine (a compound of the general formula II 
wherein R 1 = CH 3( W = 2-t-butyldimethylsilyl(TBDMS)-0(CH 2 )2-0-CH 2 -, A = -NH- and X = Y = O) 

To 476 mg (2.38 mmol) of 5-methylacyclouridine, 580 mg (4.18 mmol) of t-butyldimethylsilyl chloride 
and 556 mg (8.17 mmol) of imidazole were added. The mixture was dissolved in 10 ml of dimethylfor- 
mamide and the solution was stirred to allow the reaction overnight. The reaction solution was distributed 
between 200 ml of water and 200 ml of ethyl acetate. The ethyl acetate layer was taken up and 
concentrated under a reduced pressure. The residue was adsorbed on 30 g of silica gel, washed with 
benzene and eluted with 10 % methanol/chloroform. The eluate was concentrated under reduced pressure 
and then crystallized from water/ethanol to obtain 672 mg of the target compound (Yield: 90%). 

Melting point: 137 to 138* C 

EXAMPLE 1 

(1) Production of 1-[(2-t-butyldimethylsilyloxyethoxy)methyl]-6-phenylthiothymine (a compound of the 
general formula VI wherein R 1 = CH 3 , 




W = TBDMS-O-CH2CH2-O-CH2-, A = -NH- and X = Y = O) 

After cooling 10 ml of tetrahydrofuran to -70 *C, 0.263 ml (1.86 mmol) of diisopropylamtne and 1.86 
mmol of n-butyllithium were succesively added thereto in the presence of an argon flow to obtain a 
lithium diisopropylamide solution. Separately, 229 mg (0.73 mmol) of 1-[(2-t-butyldimethylsilyloxyethoxy)- 
methyljthymine was dissolved in 5 ml of tetrahydrofuran and added dropwise to the lithium 
diisopropylamide solution for effecting the reaction at -70 *C for 1 hour. A solution of 332 mg (1.52 
mmol) of diphenyl disulfide in 5 ml of tetrahydrofuran was added to dropwise to the reaction solution 
while maintaining the latter at -70 'C and the reaction kept for 1 hour. After the reaction, 0.2 ml of acetic 
acid was added to the reaction solution and the temperature of the solution was allowed to revert to room 
temperature. The resultant solution was distributed between chloroform and saturated aqueous sodium 
hydrogencarbonate solution. The chloroform layer was concentrated and evaporated to dryness. The 
residue was dissolved in a small amount of chloroform, adsorbed on a silica gel column and eluted with 
chloroform to obtain 226 mg of the target compound (Yield: 73%). 

Melting point: 89 to 90 • C 
(2) Production of 1-[(2-hydroxyethoxy)methyl]-6-phenylthiothymine (Compound No.1) 

An amount of 98 mg of 1-[(2-t-butyldimethylsilyloxyethbxy)methyl]-6-phenylthiothymine obtained in 
the process (1) was dissolved in 2 ml of tetrahydrofuran, added to 2 ml of acetic acid and 1 ml of water 
and allowed to react at room temperature overnight. The reaction solution was concentrated to dryness 
under reduced pressure, adsorbed on a silica gel (20 g) column and eluted with 1% metha- 
nol/chloroform. The eluate was concentrated and crystallized from ethyl acetate/methanol to obtain 65 
mg of the target compound (Yield: 91%). 

Melting point: 123 to 124* C 

EXAMPLES 2 to 5 

An acyclouridine derivative having a protecting group and represented by the general formula II wherein 
R 1 = F t CI, Br or H, W = TBDMS-O-CH2CH2-O-CH2-, A = -NH- and X = Y = O) were obtained in the 
same way as in Example 1 and treated in the same way as Example 1 to produce Compounds No. 2 to 5 in 
Table 1 . 
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EXAMPLES 6 to 27 

Using various disulfide derivatives in place of diphenyl disulfide in Example 1, Compounds No. 6 to 20 
and 22 to 28 in Table 1 were obtained in the same way as in Example 1 (1) and (2). 

EXAMPLE 28 

Production of 1-[(2-hydroxyethoxy)methyl]-6-(4-acetylphenyl-1-thio)thymine (Compound No. 20) 

(1) An amount of 576 mg (1.37 mmol) of 1-[(2-t-butyldimethylsily!oxyethoxy)methyl]-6-phenylthiothymine 
was dissolved in 10 ml of chloroform and to this solution 235 mg (1.37 mmol) of m-chloroperbenzoic 
acid was added to react for 20 hours at room temperature. After the reaction, the reaction mixture was 
concentrated to dryness. The residue was dissolved in a small amount of chloroform, adsorbed on a 
silica gel column and eluted with 10 % n-hexane/chloroform. The eluate was concentrated to dryness to 
yield 177 mg of 1-[(2-t-butyldimethylsilyloxyethoxy)methyl]thymine-6-yl-phenyl sulfoxide (Yield 40 %). 

(2) An amount of 39 mg (0.25 mmol) of 4-acetylthiophenol was dissolved in 2 ml of tetrahydrofuran and 
to this solution 0.25 mmol of sodium hydride was added to react for 1 hour at room temperature. To the 
reaction solution, 87.5 mg (0.2 mmol) of 1-[(2-t-butyldimethylsyliloxyethoxy)methyl]thymine-6-yl-phenyl 
sulfoxide was added and allowed to react under a reflux for 2 days. The obtained reaction solution was 
then added to 5 ml of acetic acid, 3 ml of tetrahydrofuran and 1.5 ml of water and allowed to react 
overnight at room temperature. The resultant solution was concentrated to dryness, and the residue was 
dissolved in a small amount of chloroform, adsorbed on a silica gel column and eluted with 3 % 
methanol/chloroform. The eluate was concentrated and dried to obtain 42 mg of the target compound 
(Yield 61 %). 

Melting Point 107 to 108* C 

EXAMPLE 29 

Production of 1-[(2-hydroxyethoxy)methyl]-6-(6-hydroxynaphthyl-2-thio)thymine (Compound No. 29) 

An amount of 314 mg (1 mmol) of 1-[(2-t-butyldimethylsilyloxyethoxy)methyl]thymine was reacted with 
1.1 6g (2 mmol) of 2,2'-t-butyldimethylsily!oxy-6,6'-dinaphthyl disulfide as in Example 1 (1). Then the 
resultant solution was treated as in Example 1 (2) to obtain 1-[(2-hydroxyethoxy)methyl]-6-(6-t-butyldimethyl- 
silyloxynaphthyl-2-thio)thymine, which was then dissolved in 37 ml of tetrahydrofuran, added to 1 ml of 
water and 2 ml of 1M tetrabutylammonium fluoride/tetrahydrofuran solution and allowed to react for 30 
minutes at room temperature. After the reaction, the resultant solution was concentrated to dryness. The 
residue was dissolved in a small amount of chloroform, adsorbed on a silica gel column, eluted with 5 % 
methanol/chloroform. The eluate was concentrated and crystallized from ethyl acetate to obtain 315 mg of 
the target compound (Yield: 42.8%). 

Melting point: 188"C 

EXAMPLES 30 to 34 

Using the following compounds in place of 1-[(2-t-butyldimethylsilyloxyethoxy)methyl]thymine in Exam- 
ple 1, Compounds No. 30 to 34 in Table 1 were obtained in the same manner as Example 1 (1) and (2): 
1-[(3-t-butyidimethylsilyloxypropoxy)methyl]thymine; 
1 -[(2-t-butyldimethylsilyloxy-1 -methylethoxy)methyl]thymine; 
1-[(2-t-butyldimethylsilyloxy-1-t-butyldimethylsilyloxymethylethoxy)methyl]thymine; 
1 -[2,3-di-t-butyldimethylsilyloxypropoxy)methyl]thymine; and 
1 -[1 -(2-t-butyldimethylsilyloxyethoxy)ethyl]uracil. 

EXAMPLE 35 

Production of 1-[(2-hydroxyethoxy)methyl]-6-(2-aminophenyl-1-thio)thymine (Compound No. 35) 

An amount of 200 mg (0.57 mmol) of 1 -[(2-hydroxyethoxy)methyl]-6-(2-nitrophenyl-1 -thio)thymine (Com- 
pound No. 16) was dissolved in 12 ml of acetic acid and 5 ml of ethanol, was added to 50 mg of 5 % 
palladium/carbon and allowed to react at room temperature for 6 hours under 1 atm of hydrogen 
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atmosphere. After removing the palladium/carbon by filtration, the reaction solution was concentrated to 
dryness. The residue was crystallized from toluene/ethanol to obtain the target compound. 
Melting point: 140*C 

EXAMPLE 36 

Production of 1-[(2-hydroxyethoxy)methyl]-6-(3-aminophenyl-1-thio)thymine (Compound No. 36) 

In place of 1-[(2-hydroxyethoxy)methyl]-6-(2-nitrophenyl-1-thio)thymine in Example 35, 1-[(2-hydrox- 
yethoxy)methyl]-6-(3-nitrophenyl-1-thio)thymine was reacted and treated similarly to obtain the target 
compound. 

Melting point: 235 to 238 "C 

EXAMPLE 37 

Production of 1-[(2-hydroxyethoxy)methyl]thymine-6-yl-phenyl sulfoxide (Compound No. 37) 

An amount of 100 mg of 1-[(2-hydroxyethoxy)methyl]-6-phenylthiothymine was dissolved in 2 ml of 
acetic acid and 3 ml of ethanol, was added to 0.7 ml of 30 % hydrogen peroxide solution and allowed to 
react at room temperature for one week. Then the resultant was distributed between ethyl acetate and 
aqueous layers, and the ethyl acetate layer was concentrated to dryness. The residue was crystallized from 
ethanol/toluene to obtain 28.3 mg of the target compound (Yield: 26.5%). 

Melting point: 130*C 

EXAMPLE 38 

Production of 1-[(2-hydroxyethoxy)methyl]-6-(2-phenyl -ethynyl)thymine (Compound No. 38) 

(1) An amount of 3.14 g (10 mmol) of 1-[(2-t-butyldimethylsilyloxyethoxy)methyl]thymine was treated in 
the same way as in Example 1 (1 ) except that 20 mmol iodine was used instead of diphenyl disulfide to 
obtain 3.11 g of 1-[(2-t-butyldimethyl silyloxyethoxy)methyl]-6-iodothymine (Yield: 70.6%) 

(2) An amount of 440 mg (1 mmol) of 1-[(2-t-butyldimethylsilyloxyethoxy)methyl]-6-iodothymine obtained 
in process (1) was dissolved in 10 ml of triethylamine and 3 ml of acetonitrile, and was added to 70.2mg 
bis(triphenylphosphine)palladium dichloride, 19 mg of cuprous iodide and 0.33 ml of phenylacetylene 
and allowed to react at 60 • C for 1 .5 hours. After the temperature of the reaction solution had reverted to 
room temperature, the solution was concentrated to dryness. The residue was then distributed between 
chloroform and aqueous layers, and the chloroform layer was concentrated to dryness. The residue was 
dissolved in a small amount of chloroform, adsorbed on a silica gel column and eluted with 30% n- 
hexane/chlorform. After concentrating the eluate, the residue was dissolved in 5ml tetrahydrofuran, to 
which 5 ml of acetic acid and 2.5 ml of water were added to react overnight at room temperature. The 
reaction solution was concentrated and crystallized from toluene/ethanol to obtain 250 mg of the target 
compound (Yield: 84%). 

Melting point: 214 *C 

EXAMPLE 39 

Production of 1-[(2-hydroxyethoxy)methyl]-6-(1-propynyl)thymine (Compound No. 39) 

Using methylacetylene in place of phenylacetylene in Example 38 (2), the target compound was 
obtained in the same manner as in Example 38 (Yield: 53%). 
Melting point: 1 69 * C 

EXAMPLE 40 

Production of 1-[(2-hydroxyethoxy)methyI]-6-ethynylthymine (Compound No. 40) 

In place of phenylacetylene in Example 38 (2), 0.82 ml (6 mmol) of trimethylsilylacetylene was used to 
react with 880 mg (2 mmol) of 1-[(2-t-butyldimethylsilyloxyethoxy)methyl]-6-iodothymine for producing 1-[- 
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(2-hydroxyethoxy)methyl]-6-(2-trimethylsilylethynyl)thymine in the same manner as Example 38 (2). The 
obtained compound was dissolved in 100ml of methanol, was added to 1 ml of 1N sodium hydroxide 
aqueous solution and allowed to react for two minutes at room temperature. Then the reaction solution was 
neutralized with hydrochloric acid and concentrated. The resultant was distributed between ethyl acetate 
and aqueous layers, and the ethyl acetate layer then concentrated to dryness. The residue was crystallized 
from toluene/ethanol to obtain 170 mg of the target compound (Yield: 38%). 
Melting point: 154*C 

EXAMPLE 41 

Production of 1-[(2-hydroxyethoxy)methyi]-6-(2-phenylvinyl)thymine (Compound No. 41) 

An amount of 120 mg (0.4 mmol) of 1-[(2-hydroxyethoxy)methyl]-6-(2-phenylethynyl)thymine (Com- 
pound No. 38) was dissolved in 15 ml of ethanol and 3 ml of acetic acid, was added to 17 mg of 10% 
palladium/barium sulfate and stirred for two minutes at room temperature under a hydrogen atmosphere of 
1 atm. After completion of the reaction, the palladium/barium sulfate was filtered off from the reaction 
solution, and then the filtrate was concentrated to dryness. The residue was crystallized from toluene to 
obtain 106 mg of the target compound (Yield: 88%). 

Melting point: 114 - C 

EXAMPLE 42 

Production of 1-[(2-hydroxyethoxy)methyl]-6-(1-propenyl)thymine (Compound No. 42) 

In place of Compound No. 38 in Example 41, 1-[(2-hydroxyethoxy)methyl]-6-(1-propynyl)thymine 
(Compound No. 39) was used in the same reaction as Example 41 to obtain the target compound. 
Melting point: 97 • C 

EXAMPLE 43 

Production of 1-[(2-hydroxyethoxy)methyl]-6-vinylthymine (Compound No. 43) 

In place of Compound No. 38 in Example 41, 1-[(2-hydroxyethoxy)methyl]-6-ethynylthymine (compound 
No. 40) was used in the same reaction as Example 41 to obtain the target compound. 
Melting point: 114°C 

EXAMPLE 44 

Production of 1-[(2-hydroxyethoxy)methy!]-5-iodo-6-phenylthiouracil (Compound No. 44) 

(1) After cooling 35 ml of tetradydrofuran to -70 *C, 2.1 g (15 mmol) of 2,2,6,6-tetramethylpiperidine and 
15 mmol of n-butyl lithium were successively added thereto to obtain a lithium tetramethylpiperidide 
solution. Separately, 2.04 g (15 mmol) of 1-[(2-t-butyldimethylsilyloxyethoxy)methyi]-6-phenylthiouracil 
was dissolved in 20 ml of tetrahydrofuran and added dropwise to the said lithium tetramethylpiperidide 
solution to react for an hour at -70 *C. Then, a solution of 3.81 g (15 mmol) of iodine in 20 ml of 
tetrahydrofuran was further added to the reaction solution while maintaining the reaction temperature at 
-70 *C to react for an hour. After the completion of the reaction, the reaction solution was added to 0.8 
ml of acetic acid, allowed to warm to room temperature and distributed between a chloroform layer and a 
saturated aqueous solution of sodium bicarbonate. The chloroform layer was concentrated to dryness. 
The residue was crystallized from petroleum ether to obtain 1.835 g of 1-[(2-t-butyldimethylsilylox- 
yethoxy)methyl]-5-iodo-6-phenylthiouracil (Yield: 62.8%). 

Melting point: 84 to 85 * C 

(2) 1-[(2-t-butyldimethylsilyloxyethoxy)methyl]-5-iodo-6-phenylthiouracil obtained in the above process (1) 
was reacted and treated in the same manner as Example 1 (2) to obtain the target compound. 

Melting point: 180 to 182* C 
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EXAMPLE 45 

Production of 1-[(2-hydroxyethoxy)methyl]-5-(2-phenylethynyl)-6-phenyIthiouracil (Compound No. 45) 

In place of 1-[(2-t-butyldimethylsilyloxyethoxy)methy!]-6-iodothymin in Example 38 (2), 1 -[(2-t-butyl- 
dimethylsilyloxyethoxy)methyl]-5-iodo-6-phenylthiouracil was used in the same reaction and treatment as in 
Example 38 except that the crystallization was carried out from ethyl acetate to obtain the target compound. 

Melting point: 146 to 148* C 

EXAMPLE 46 

Production of 1-[(2-hydroxyethoxy)methyl]-5-(1-propynyl)-6-phenylthiouraciI (Compound No. 46) 

In place of phenylacetylene in Example 45, methylacetylene was reacted and treated under the same 
condition to obtain the target compound. 
Melting point: 165 to 166.5'C 

EXAMPLE 47 

Production of 1-[(2-hydroxyethoxy)methyl]-5-ethynyl-6-phenylthiouracil (Compound No. 47) 

By repeating the procedures of Example 40 except that 1-[(2-t-butyldimethylsilyloxyethoxy)methyl]-5- 
iodo-6-phenylthiouracil was used in place of 1-[(2-t-butyldimethylsilyloxyethoxy)methyl]-6-iodothymine, 1-[- 
(2-t-butyldimethy!silyloxyethoxy)methyl]-5-(2-trimethylsilylethynyJ)-6-phenylthiouracil was obtained. The ob- 
tained compound was dissolved in tetrahydrofuran and desilylated with tetrabutylammonium fluoride to 
obtain the target compound. 

Melting point: 163 to 165* C 

EXAMPLE 48 

Production of 1-[(2-hydroxyethoxy)methyl]-5-(2-phenylvinyl)-6-phenylthiouracil (Compound No. 48) 

In place of 1-[(2-hydroxyethoxy)methyl>6-(2-phenylethynyl)thymine in Example 41, 1-[(2-hydrox- 
yethoxy)methyl]-5-(2-phenylethynyl)-6-phenylthiouracil was subjected to the same reaction for two days and 
the same treatment as in Example 41 except that the crystallization was carried out from ethyl acetate/n- 
hexane to obtain the target compound. 

Melting point: 141 to 145* C 

EXAMPLE 49 

Production of 1-[(2-hydroxyethoxy)methyl]-5-(1-propenyl)-6-phenylthiouracil (Compound No. 49) 

In place of 1-[(2-hydroxyethoxy)methyl]-6-(2-phenylethynyl)thymine in Example 41, 1-[(2-hydrox- 
yethoxy)methyl]-5-(1-propynyl)-6-phenylthiouracil was subjected to the same reaction and treatment as in 
Example 41 except that the crystallization was carried out from isopropyl ether to obtain the target 
compound. 

Melting point: 76 to 77 • C 

EXAMPLE 50 

Production of 1-[(2-hydroxyethoxy)methyl]-5-vinyl-6-phenylthiouracil (Compound No. 50) 

In place of 1-[(2-hydroxyethoxy)methyl3-6-(2-phenylethynyl)thymine in Example 41, 1-[(2-hydrox- 
yethoxy)methyl]-5-ethynyl-6-phenylthiouracil was subjected to the same reaction and treatment as in 
Example 41 except that the crystallization was carried out from ethyl acetate/n-hexane to obtain the target 
compound. 

Melting point: 100 to 103* C 
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EXAMPLE 51 

Production of 1-[(2-hydroxyethoxy)methyl]-5-ben2yl-6-phenylthiouracil (Compound No. 51) 

5 The same reaction and treatment as in Example 44 were effected exc pt that benzyl bromide was used 
in place of iodine and that the crystallization was carried out from isopropyl ether to obtain the target 
compound. 

Melting point: 126 to 128' C 

10 EXAMPLE 52 

Production of 1-[(2-hydroxyethoxy)methyl]-5,6-diphenylthiouracil (Compound No. 52) 

The same reaction and treatment as in Example 44 were effected except that diphenyl disulfide was 
15 used in place of iodine and that the crystallization was carried out from toluene to obtain the target 
compound. 

Melting point: 146 to 148* C 

EXAMPLE 53 

20 

Production of 1-[(2-hydroxyethoxy)methyl]-5-benzoyl-6-phenylthiouracil (Compound No. 53) 

The same reaction and treatment as in Example 44 were effected except that benzoyl chloride was 
used in place of iodine and that the crystallization was carried out from ethyl acetate to obtain the target 
25 compound. 

Melting point: 150 to 151 °C 

EXAMPLE 54 

30 Production of 1-[(2-hydroxyethoxy)methyl]-5-isobutyroyl-6-phenylthiouracil (Compound No. 54) 

The same reaction and treatment as in Example 44 were effected except that isobutyroyl chloride was 
used in place of iodine and that the crystallization was carried out from ethyl acetate to obtain the target 
compound. 
35 Melting point: 1 44 to 1 45 * C 

EXAMPLE 55 

Production of 1-[(2-hydroxyethoxy)methyl]-5-phenacyl-6-phenylthiouracil (Compound No. 55) 

40 

The same reaction and treatment as in Example 44 were effected except that phenacyl bromide was 
used in place of iodine and that the crystallization was carried out from ethyl acetate to obtain the target 
compound. 

Melting point: 151.5 to 153.5*C 

45 

EXAMPLE 56 

Production of 1-[(2-hydroxyethoxy)methyl]-6-phenylthiocytosine (Compound No. 56) 

so An amount of 200 mg (0.49 mmol) of l-[(2-t-butyldimethylsilyloxyethoxy)methyl]-6-phenylthiouracii was 
dissolved in 1.3 ml of pyridine, was added to 727 mg (2.45 mmol) of 2,4,6-trimethylbenzene-1-sulfonyl-(3- 
nitro-1 ,2,4-triazole) and 61.3 mg (0.245 mmol) of 1,1-diphenylphosphoric acid and allowed to react for 
overnight. Then, the resultant solution was added to 1 ml of water and 1 ml of ethanol, left at room 
temperature for 20 minutes, concentrated to dryness. The residue was then dissolved in a small amount of 

55 chloroform, adsorbed on a silica gel column and eluted with 30 % hexane/chioroform, and the eluate was 
concentrated. The residue was then dissolved in 5 ml dioxane, was added to 3 ml of concentrated aqueous 
ammonia and allowed to react at room temperature for 30 minutes. The reaction solution was concentrated 
to dryness. The residue was dissolved in a small amount of chloroform, adsorbed on a silica gel column 
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and eluted with 4 % methanol/chloroform. The eluate was concentrated, and the resulting residue was then 
dissolved in 1 ml of tetrahydrofuran, was added to 1 ml of acetic acid and 0.5 ml of water and left to react 
at room temperature overnight. After evaporating to dryness, the resulting solid was crystallized from 
ethanol to obtain 70.3 mg of the target compound (Yield: 49%). 
Melting point: 202 * C 

EXAMPLE 57 

Production of 1-[(2-hydroxyethoxy)methyl]-5-methyl-6-phenyithiocytosine (Compound No. 57) 

The same reaction and treatment as in Example 56 was carried out except that 1-[(2-t-butyldimethyl- 
stlyloxyethoxy)mefhylJ-6-phenylthiothymine was used in place of 1-[(2-t-butyldimethy[silyloxyethoxy)methylJ- 
6-phenylthiouracil to obtain the target compound. The crystallization was carried out from ethanol. 

Melting point: 220 *C 

EXAMPLE 58 

Production of 1-[(2-hydroxyethoxy)methyl]-2-thio-6-phenylthiouracil (Compound No. 58) 

(1) An amount of 3.84 g (30 mmol) of 2-thiouracil was suspended in 75 ml of methylene chloride, was 
added to 17.8 m! (72 mmol) of bis(trimethylsilyl)acetamide and 7.2 g (45 mmol) of (2-acetoxyethoxy)- 
methyl acetate and allowed to react at room temperature for 20 minutes. Then, the reaction solution was 
cooled to 0 • C and added to 4.5 ml (45 mmol) of stannic chloride. After the temperature of the solution 
had risen to room temperature, the solution was left to react overnight and then added to ice and sodium 
bicarbonate. After filtering off the deposited solid, the reaction solution was distributed between 
methylene chloride and aqueous layers. The methylene chloride layer was concentrated to dryness, and 
the residue was dissolved in a small amount of chloroform, adsorbed on a silica gel column and eluted 
with 2.5 % methanol/chloroform. The eluate was concentrated, and the residue so obtained was 
dissolved in 5 ml of ethanol, was added to 5 ml of 1N sodium hydroxide aqueous solution and allowed to 
react at room temperature for 10 minutes. After the reaction, it was neutralized with H + type cation- 
exchange resin (Dowex-50). Then, after the removal of the resin by filtration, the reaction solution is 
concentrated to dryness. The residue was dissolved in 15 ml of dimethylformamide, to this solution 600 
mg (4 mmol) of t-butyldimethylsilyl chloride and 270 mg (4 mmol) of imidazole was added and the 
reaction mixture was allowed to react at room temperature for one hour. Then, the reaction solution was 
added to 50 ml of water, and the deposited solid was recovered by filtration and dried. The resultant 
product was recrystallized from toluene/hexane to obtain 716 mg of 1-[(2-t-butyldimethylsilyloxyethoxy)- 
methyl]-2-thiouracil (Yield: 7.5%). 

Melting point: 121 *C 

(2) Production of 1-[(2-t-butyldimethylsilyloxyethoxy)methyl]-2-thio-6-phenylthiouracil (a compound of the 
general formula VI wherein R 1 = H, W = TBDMS-0-CH 2 CHzO-CH 2 -, 



A = -NH-, X = S and Y = 0) 

In place of 1-[(2-t-butyJdimethylsiJyloxyethoxy)methyl]thimine in Example 1 (1), 1-[(2-t-butyldimethyl- 
silyloxyethoxy)methyl]-2-thiouracil obtained in the process (1) above was reacted and treated in the same 
way as in Example 1 to obtain 1-[(2-t-butyl-dimethyl-silyloxyethoxy)methyl]-2-thio-6-phenylthiouracil. 

Melting point: 105*C 

(3) In place of 1-[(2-t-butyldimethylsilyloxyethoxy)methyl]-6-phenylthiothymine in Example 1 (2), 123 mg 
of 1-[(2-t-butyldimethylsilyloxyethoxy)methyl]-2-thio-6-phenylthiouracil produced in the process (2) of this 
Example was reacted and treated in the same way as in Example 1 (2). The residue was crystallized 
from water/ethanol to obtain the target compound (Compound No. 58). 
Melting point: 146°C 




43 



EP0 371 139 B1 



EXAMPLE 59 

Production of 1-[(2-hydroxyethoxy)methyi]'2-thio-6-phenylthiothyrriine (Compound No. 59) 

To 2 ml of tetrahydrofuran, 0.09 ml (0.52 mmol) of 2,2,6,6-tetramethylpiperidine was added. It was then 
cooled to -70 • C, and n-butyl lithium (0.52 mmol) was added thereto in the presence of an argon flow to 
obtain lithium 2,2,6,6-tetramethylpiperidide solution. Separately, 100 mg (0.24 mmol) of 1-[(2-t-butyl- 
dimethylsilyloxyethoxy)methyl]-2-thio-6-phenyluracil was dissolved in 2 ml tetrahydrofuran, and the resulting 
solution was added dropwise to the above lithium 2,2,6,6-tetramethylpiperidide solution and allowed to react 
at -70 *C for 1 hour. To this reaction solution, 0.07 ml (1.2 mmol) of methyl iodide was added and allowed 
to react for 1 hour. Then, after subjected to the same treatment as in Example 1 (1), the resultant was 
reacted and treated in the same manner as in Example 1 (2). The residue was crystallized from toluene to 
obtain 39 mg of the target compound (Yield: 60%). 

Melting point: 107'C 

EXAMPLE 60 

Production of 1-[(2-hydroxyethoxy)methyl]-4-thio-6-phenylthiouracil (Compound No. 60) 

An amount of 294 mg (1 mmol) of 1-[(2-hydroxyethoxy)methyl]-6-phenylthiouracil was dissolved in 5 ml 
pyridine. To this solution 0.17 ml (1.5 mmol) of benzoyl chloride was added and the reaction mixture was 
allowed to react at room temperature for 2 hours. After the reaction, it was distributed between ethyl acetate 
and aqueous layers, and the said ethyl acetate layer then concentrated to dryness. The residue was 
crystallized from toluene to obtain 340 mg of 1-[(2-benzoyloxyethoxy)methyl]-6-phenylthiouracil (Yield: 
85%). This was then suspended in 5 ml of toluene, and to this solution 449 mg (1.11 mmol) of 2,4-bis(4- 
methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4-disulfidewas added and the reaction mixture was allowed 
to react at 100°C for 3 hours. After the reaction, the reaction mixture was distributed between ethyl acetate 
and aqueous layers, the ethyl actate layer concentrated to dryness. The residue was dissolved in 2 ml of 
tetrahydrofuran and 5 ml of ethanol. To this solution 2.25 ml of 1N sodium hydroxide aqueous solution was 
added and the reaction mixture was allowed to react at room temperature for 1 hour. It was then neutralized 
with hydrochloric acid, and concentrated to dryness. The residue was distributed between ethyl acetate and 
aqueous layers, and the said ethyl acetate layer was then concentrated to dryness. The resultant was 
dissolved in a small amount of chloroform, adsorbed on a silica gel column and eluted with 2.5 % 
methanol/chloroform. The eluate was concentrated and dried to obtain a residue, which was crystallized 
from toluene to obtain 141 mg of the target compound (Yield: 53%). 

Melting point: 156*C 

EXAMPLE 61 

Production of 1-[(2-hydroxyethoxy)methyl]-4-thio-6-phenylthiothymine (Compound No. 61) 

In place of 1-[(2-t-butyldimethylsilyloxyethoxy)methyJ]-6-phenylthiouracil in Example 56, 1 -[(2-t-butyl- 
dimethyloxyethoxy)methyl]-6-phenylthiothymine was reacted and treated in the same manner as in Example 
56 except that the crystallization was carried out from toluene to obtain the target compound. 

Melting point: 114*C 

Compounds No. 21 and No. 62 to No. 202 may be also produced by analogous methods described 
above. 
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Production of tablet 



1-[(2-hydroxyethoxy)methyl]-6-phenylthiothymine 


10 g 


Corn starch 


65 g 


Carboxycellulose 


20 g 


Polyvinyl pyrrolidone 


3g 


Calcium stearate 


2g 


Total amount 


100 g 



The above-mentioned components were well mixed and tablets were produced by a direct tableting 
method. Each tablet had a weight of 100 mg and contained 10 mg of 1-[<2-hydroxyethoxy)methyl]-6- 
phenylthiothymine. 

EXAMPLE 63 

Production of powder and encapsulated medicine 



1-[(2-hydroxyethoxy)methyl]-6-phenylthiothymine 
Crystalline cellulose 


20 g 
80 g 


Total amount 


100 g 



Both components were well mixed to obtain a powder. 100 mg of the thus-obtained powder was 
30 charged into a hard capsule of No. 5 to obtain an encapsulated medicine. 

EXAMPLE 64 

Inhibitory activity for HIV infection 

In RPMI 1640 DM culture medium containing 20 mM of Hepes buffer solution, 10% fetal bovine serum 
and 20 g/ml of gentamycin, 3 x 10+ MT-4 cells (human T cell clone which is destroyed by the infection of 
HIV) were infected with HIV in an amount of 100 times as large as expected to cause 50 % infection of the 
cells. Immediately thereafter, a predetermined amount of sample was added to the culture medium using 50 
mg/ml sample solutions in dimethyl sulfoxide and the cells were cultured at 37 • C. 

After 5 days of incubation, the number of existing cells was counted to determine the concentration of 
the compound for preventing the death of 50% of the MT-4 cells. Separately. MT-4 cells were cultured in 
the same way as above except that they were not infected with HIV to determine the concentration of the 
compound at which 50 % of the MT-4 cells were destroyed. 
Both results are shown in Table 2. 
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Table 2 



Compound No. 


50% inhibitory concentration of 
HIV infection (UM) 


50% cytotoxic concentration to 

KVIT A /~o1lo /nM\ 

ivi i -** ceiis ^M-IVl/ 


1 


7.0 


>250 


7 


5.1 


>250 


10 


13.0 


>250 


12 


19.0 


>250 


13 


22.0 


>250 


17 


34.0 


>250 


25 


18.0 


>250 


59 


0.98 


125 



EXAMPLE 65 

Inhibitory activity for HIV proliferation 

In the same culture as that for the MT-4 cells, HUT-78 cells (human T cell clone which is not destroyed 
by the infection of HIV and releases HIV) were infected with HIV in an amount of 0.4 HIV per HUT-78 cell. 
Immediately thereafter, a predetermined concentration of 1-[(2-hydroxyethoxy)methyl]-6-phenylthiothymine 
was added to the culture medium and the cells were cultured at 37 *C. 

Every four days, 3/4 of the culture solution was exchanged and after 12 days of incubation the number 
of the cells positive to an HIV antigen was counted by indirect immunofluorescence assay using HIV 
antiserum (positive to the coating protein and core protein of HIV) which had been obtained from an HIV- 
infected patient. As a result, the present compound completely prevented the expression of the antigens at 
the concentration of 20 uM, and 50 % inhibitory concentration thereof was proved to be 5.2 uM. When the 
concentration of the compound was 100 uM, no toxicity to the HUT-78 cells was observed. 

For comparison, a similar experiment was carried out by using 2 , ,3'-dideoxyadenosine. This compound 
completely prevented the expression of the antigen at a similar concentration to the present compound, but 
it exhibited a significant toxicity to the HUT-78 cells at the concentration of 100 uM. 

Claims 

1. A 6-substituted acyclopyrimidine nucleoside derivative represented by the following general formula I: 




I 



wherein: 

- R 1 represents a hydrogen atom; halogen atom; Ci to C10 alkyl group; or a group of C2 to Cs 
alkenyl, C2 to C5 alkynyl, C 2 to Cs alkylcarbonyl, C 7 to Cn arylcarbonyl, C 8 to C12 arylcar- 
bonylalkyl, Ce to C10 arylthio or C7 to C12 aralkyl, those groups optionally substituted by one or 
more substituents selected from a halogen atom, C1 to C5 alkyl, C1 to Cs alkoxy, C2 to Cg 
alkoxycarbonyl, phenyl, naphthyl, carbamoyl, amino, nitro and cyano; 

- R 2 represents a group of Ce to C10 arylthio, C1 to Cs alkylthio, C 3 to C10 cycloalkylthio, Cs to C10 
aryl sulfoxide, C1 to Cs alkyl sulfoxide, C 3 to C10 cycloalkyl sulfoxide, C2 to Cs alkenyl, C2 to Cs 
alkynyl, C7 to C12 aralkyl, C 7 to Cn arylcarbonyl or C 6 to C10 aryloxy, those groups optionally 
substituted by one or more substituents selected from a halogen atom, Ci to C5 alkyl, C1 to Cs 
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alkoxy, C2 to C 6 alkylcarbonyl, halogenated methyl, amino, nitro, cyano and hydroxyl; 

- R 3 represents a hydroxyalkyl group of which alkyl portion contains 2 to 6 carbon atoms and may 
contain an oxygen atom; 

- X represents an oxygen or sulfur atom or amino group; 

- Y represents an oxygen or sulfur atom; and 

- A represent = N- or -NH-, or a pharmaceutical^ acceptable salt thereof 

A 6-substituted acyclopyrimidine nucleoside derivative represented by the following general formula I: 




wherein R 1 

- R 1 represents a hydrogen atom; halogen atom; C1 to C 5 alkyl; C2 to Cs alkenyl optionally 
substituted by one or more substituents selected from a halogen atom, C1 to C5 alkoxy, C 2 to C* 
alkoxycarbonyl, phenyl, naphthyl, carbamoyl, amino, nitro and cyano; C 2 to C5 alkynyl optionally 
substituted by one or more substituents selected from a halogen atom, C1 to Cs alkoxy, phenyl, 
naphthyl, carbamoyl and amino; C2 to C 5 alkylcarbonyl; C 7 to Cn arylcarbonyl optionally 
substituted by one or more substituents selected from a halogen atom, Ci to Cs alkyl, Ci to Cs 
alkoxy, amino, nitro and cyano; Cs to C12 arylcarbonylalkyl optionally substituted by one or more 
substituents selected from a halogen atom, C1 to Cs alkyl, C1 to Cs alkoxy and amino; Ce to C10 
arylthio group optionally substituted by one or more substituents selected from a halogen atom, 
C1 to Cs alkyl and C1 to Cs alkoxy; or C 7 to C12 aralkyl optionally substituted by one or more 
substituents selected from a halogen atom C1 to Cs alkyl and C1 to Cs alkoxy; 

- R 2 represents a Cs to C10 arylthio optionally substituted by one or more substituents selected 
from a halogen atom, C1 to Cs alkyl, C1 to Cs alkoxy, C 2 to Cs alkylcarbonyl, trifluoromethyl, 
amino, nitro, cyano and hydroxyl; C1 to Cs alkylthio; C 3 to C10 cycloalkylthio optionally 
substituted by one or more substituents selected from a halogen atom, C1 to Cs alkyl, C1 to Cs 
alkoxy, C2 to Cs alkylcarbonyl, trifluoromethyl and amino; C e to C10 aryl sulfoxide optionally 
substituted by one or more substituents selected from a halogen atom, C1 to Cs alkyl, C1 to Cs 
alkoxy, C2 to Cs alkylcarbonyl and amino; Ci to Cs alkyl sulfoxide; C 3 to C10 cycloalkyl sulfoxide 
group optionally substituted by one or more substituents selected from a halogen atom, Ci to Cs 
alkyl, Ci to Cs alkoxy, C 2 to Cs alkylcarbonyl and amino; C 2 to Cs alkenyl optionally substituted 
by one or more substituents selected from a halogen atom, Ci to Cs alkoxy, C 2 to Cs 
alkylcarbonyl, phenyl, naphthyl and amino; C 2 to C 5 alkynyl optionally substituted by one or more 
substituents selected from a halogen atom, Ci to C 5 alkoxy, C 2 to Cs alkylcarbonyl, phenyl, 
naphthyl and amino; C? to Ci 2 aralkyl optionally substituted by one or more substituents selected 
from a halogen atom, Ci to C 5 alkyl, Ci to Cs alkoxy and C 2 to C5 alkylcarbonyl; C 7 to Cu 
arylcarbonyl optionally substituted by one or more substituents selected from a halogen atom, Ci 
to Cs alkyl, Ci to Cs alkoxy and C 2 to Cs alkylcarbonyl; or Ce to C10 aryloxy optionally 
substituted by one or more substituents selected from a halogen atom, Ci to Cs alkyl, Ci to Cs 
alkoxyi C 2 to C 5 alkylcarbonyl, trifluoromethyl and nitro; 

- R 3 represents a hydroxyalkoxyalkyl group containing 2 to 6 carbon atoms; 

- X represents an oxygen or sulfur atom or amino group; 

- Y represents an oxygen or sulfur atom; and 

- A represents = N- or -NH-, or a pharmaceutical^ acceptable salt thereof. 

A compound according to claim 2, wherein: 

- R 1 represents a hydrogen atom; halogen atom; Ci to C 5 alkyl; C 2 to Cs alkenyl group optionally 
substituted by one or more substituents selected from a halogen atom, C 2 to C* alkoxycarbonyl, 
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phenyl, carbamoyl and cyano; C2 to Cs alkynyl optionally substituted by one or more phenyl 
groups; C 2 to Cs alkylcarbonyl; C 7 to Cn arylcarbonyl; C 8 to C10 phenylcarbonylalkyl; Cs to C10 
arylthio optionally substituted by one or more Ci to Cs alkyl groups; or C 7 to C9 aralkyl group, 

- R 2 represents a Ce to C10 arylthio optionally substituted by one or more substituents selected 
from a halogen atom, C1 to Cs alkyl, C1 to Cs alkoxy, C 2 to Cs alkylcarbonyl, trifluoromethyl, 
amino, nitro, cyano and hydroxyl; C1 to Cs alkylthio; C 3 to C10 cycloalkylthio optionally 
substituted by one or more substituents selected from a halogen atom, C1 to C3 alkyl, C1 to C3 
alkoxy, C 2 to Cs alkylcarbonyl and trifluoromethyl; Cs to C10 aryl sulfoxide; Ci to Cs alkyl 
sulfoxide; C 3 to C10 cycloalkyl sulfoxide; C2 to Cs alkenyl optionally substituted by one or more 
phenyl groups; C 2 to Cs alkynyl optionally substituted by one or more phenyl groups; C 7 to Ci 1 
aralkyl; C 7 to Cn arylcarbonyl; or Cs to C10 aryloxy optionally substituted by one or more 
substituents selected from a halogen atom, Ci to Cs alkyl, Ci to Cs alkoxy, C 2 to Cs 
alkylcarbonyl, trifluoromethyl and nitro; 

- R 3 represents a hydroxyalkoxyalkyl group containing 2 to 6 carbon atoms; 

- X represents an oxygen or sulfur atom or amino group; 

- Y represents an oxygen or sulfur atom; and 

- A represents = N- or -NH-. 

4. A compound according to claim 3, wherein: 

- R 1 represents a hydrogen atom; halogen atom; Ci to Cs alkyl; or O2 to Cs alkenyl; 

- R 2 represents a Cs to C10 arylthio, C3 to C10 cycloalkylthio or C 7 to Ci 1 aralkyl, those groups 
optionally substituted by one or more substituents selected from a halogen atom, Ci to Cs alkyl, 
Ci to Cs alkoxy and nitro; 

- R 3 represents a hydroxyalkoxyalkyl group containing 2 to 6 carbon atoms; 

- each of X and Y represents oxygen or sulfur atom; and 

- A represents = N- or -NH-. 

5. A compound according to claim 4, wherein R 1 represents a Ci to C3 alkyl group; R 2 represents a 
phenylthio group substituted by one or more substituents selected from a chlorine atom, Ci to C3 alkyl 
and Ci to C 3 alkoxy; R 3 represents an «-hydroxyalkoxyalkyl group containing 2 to 5 carbon atoms; 
each of X and Y represents oxygen or sulfur atom; and A represents -NH-. 

6. A compound according to claim 5, wherein R 1 represents a methyl; R 2 represents a phenylthio group 
substituted by one or more substituents selected from a chlorine atom, methyl and methoxy; R 3 
represents a (2-hydroxyethoxy)methyl group; each of X and Y represents oxygen or sulfur atom; and A 
represents -NH-. 

7. A compound according to claim 6, which is 1-[(2-hydroxyethoxy)methyl]-6-phenylthiothymine. 

a A compound according to claim 6, which is 1-[(2-hydroxyethoxy)methyl]-6-(3-methylphenyl-1-thio)- 
thymine. 

9. A compound according to claim 6, which is 1-[(2-hydroxyethoxy)methyl]-6-(3-chlorophenyl-1-thio)- 
thymine. 

10. A compound according to claim 6, which is 1-[(2-hydroxyethoxy)methyl]-6-(2-methoxyphenyl-1-thio)- 
thymine. 

11. A compound according to claim 6, which is 1-[(2-hydroxyethoxy)methyl]-6-(3-methoxyphenyl-1-thio)- 
thymine. 

12. A compound according to claim 6, which is 1-[(2-hydroxyethoxy)methyl]-6-(3-nitrophenyl-1-thio)- 
thymine. 

13. A compound according to claim 6, which is 1-[(2-hydroxyethoxy)methyl]-6-cyclohexylthiothymine. 

14. A compound according to claim 6, which is 1-[(2-hydroxyethoxy)methyl]-2-thio-6-phenylthiothymine. 
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15. An antiviral agent containing as an active ingredient a 6-substituted acyclopyrimidine nucleoside 
derivative or a pharmaceutically acceptable salt thereof according to claim 1 or 2, 

16. A process for the preparation of a 6-substituted acyclopyrimidine nucleoside derivative according to 
claim 1 or 2, which comprises reacting an acyclopyrimidine nucleoside derivative represented by the 
following general formula II: 




W 



wherein W represents the group of R 3 of which hydroxyl group(s) is(are) protected and R\ R 3 , X, Y and 
A have the meanings indicated in claim 1, with an organic alkali metal compound and a compound of 
general formula of R 2 ^ (III) wherein X 1 represents a halogen atom or a group of arylthio or alkoxy and 
R 2 have the meaning indicated in claim 1, and then eliminating the protective group(s) by deprotection 
reaction to produce the 6-substituted acyclopyrimidine nucleoside derivative. 

17. A process for the preparation of a 6-substituted acyclopyrimidine nucleoside derivative according to 
claim 1 or 2, which comprises reacting an acyclopyrimidine nucleoside derivative represented by the 
following general formula IV: 




wherein W represents the group of R 3 of which hydroxyl group(s) is(are) protected and R 2 , R 3 , X, Y and 
A have the meanings indicated in claim 1 or 2, with an organic alkali metal compound and a compound 
of genral formula of R^ (V) wherein X 2 represents a halogen atom or a group of arylthio or alkoxy and 
R 1 have the meaning indicated in claim 1 or 2, and then eliminating the protective group(s) by 
deprotection reaction to produce the 6-substituted acyclopyrimidine nucleoside derivative. 

18. A pharmaceutical composition containing a 6-substituted acylopyrimidine nucleoside or a pharmaceuti- 
cally acceptable salt thereof in accordance with any of claims 1 to 14, in association with a 
pharmaceutical vehicle. 

19. Use of a 6-substituted acylopyrimidine nucleoside or a pharmaceutically acceptable salt thereof in 
accordance with any of claims 1 to 14 for the production of pharmaceutical composition having anti- 
retroviral activity. 
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Patentanspriich 

1- 6-substituiertes Acyclopyrimidinnukleosidderivat, dargestellt durch die folgende allgemeine Formel I: 




I 



worin R 1 darstellt: 

ein Wasserstoffatom; ein Halogenatom; eine Ci-Cio-Alkylgruppe; Oder eine C2-Cs-Alkenyl-, C2-C5- 
Alkinyl-, C2-Cs-Alkylcarbonyl-, C7-C1 1 -Arylcarbonyl-, Cs-Ci 2-Arylcarbonylalkyl-, CG-Cio-Arylthio- oder 
eine C7-Ci2-Aralkylgruppe, wobei diese Gruppen wahlweise mit einem oder mehreren Substituenten, 
ausgewahlt aus einem Halogenatom, Ci-Cs-AlkyI, Ci-C5-Alkoxy, C2-C6-Alkoxycarbonyl, Phenyl, 
Naphthyl, Carbamoyl, Amino, Nitro und Cyano, substituiert sind; 

R 2 darstellt: eine Cs-Ci o-Arylthio-, C1 -Cs-Alkylthto-, Ca-Cio-Cycloaikylthio-, C6-Cio-Arylsulfoxid- 
, C1 -Cs-Alkylsulfoxid-, C 3 -Ci o-Cycloalkylsulfoxid-, C2-Cs-Alkenyl-, C 2 -C5-Alkinyl-, C7-C12- 
Aralkyl-, C7-C1 1 -Arylcarbonyl- Oder C6-CioAryloxygruppe, wobei diese Gruppen wahlweise mit 
einem oder mehreren Substituenten, ausgewahlt aus einem Halogenatom, Ci-Cs-Alkyl, C1-C5- 
Alkoxy, C 2 -C6-Alkylcarbonyl, halogeniertes Methyl, Amino, Nitro, Cyano und Hydroxyl, substitu- 
iert sind; 

R 3 eine Hydroxyalkylgruppe darstellt, deren Alkylteil 2 bis 6 Kohlenstoffatome enthalt und ein 
Sauerstoffatom enthalten kann; 

X ein Sauerstoff- oder ein Schwefelatom oder eine Aminogruppe darstellt; 
Y ein Sauerstoff- oder Schwefelatom darstellt; und 
A = N- oder -NH- darstellt, 
oder eines seiner pharmazeutisch annehmbaren Salze. 

2. 6-substituiertes Acyclopyrimidinnukleosidderivat, dargestellt durch die folgende allgemeine Formel I: 




I 



worin R 1 darstellt: ein Wasserstoffatom; Halogenatom; Ci-Cs-Alkyl, C2-Cs-Alkenyl, wahlweise substitu- 
iert mit einem oder mehreren Substituenten, ausgewahlt aus einem Halogenatom, Ci-Cs-Alkoxy, C2-C4- 
Alkoxycarbonyl, Phenyl, Naphthyl, Carbamoyl, Amino, Nitro und Cyano; C2-C5-Alkinyl, wahlweise 
substituiert mit einem oder mehreren Substituenten, ausgewahlt aus einem Halogenatom, C1-C5- 
Alkoxy, Phenyl, Naphthyl, Carbamoyl und Amino; C2-Cs-Alkylcarbonyl; C7-C1 1 -Arylcarbonyl, wahlweise 
substituiert mit einem oder mehreren Substituenten, ausgewahlt aus einem Halogenatom, Ci-Cs-Alkyl, 
C1 -Cs -Alkoxy, Amino, Nitro und Cyano; Cs-Ci 2-Arylcarbonylalkyl, wahlweise substituiert mit einem oder 
mehreren Substituenten, ausgewahlt aus einem Halogenatom, Ci-Cs-Alkyl, Ci-Cs-Alkoxy und Amino; 
einer Ce-Cio-Arylthiogruppe, wahlweise substituiert mit einem oder mehreren Substituenten, ausge- 
wahlt aus einem Halogenatom, Ci-Cs-Alkyl und 

Ci-Cs-Alkoxy; oder C7-Ci2-Aralkyl, wahlweise substituiert mit einem oder mehreren Substituenten, 
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ausgewahlt aus einem Halogenatom, Ci-Cs-Alkyl und Ci-C&-Alkoxy; 

- R 2 darstellt: eine Ce-CTo-Arylthiogruppe, wahlweise substituiert mit einem Oder mehreren Substi- 
tuenten, ausgewahlt aus einem Halogenatom, Ci-Cs-Alkyl, Ci-Cs-Alkoxy, C2-C5-Alkylcarbonyl, 
Trifiuormethyl, Amino, Nitro, Cyano und Hydroxyl; Ci -Cs-Alkylthio; C3-Cio-Cycloalkylthio, wahl- 
weise substituiert mit einem oder mehreren Substituenten, ausgewahlt aus einem Halogenatom, 
Ci-Cs-Alkyl, Ci-Cs-Alkoxy, CVCs-Alkylcarbonyl, Trifiuormethyl und Amino; Ce-Cio-Arylsulfoxid, 
wahlweise substituiert mit einem oder mehreren Substituenten, ausgewahlt aus einem Halogen- 
atom, Ci-Cs-Alkyl, Ci-Cs-Alkoxy, C 2 -Cs-Alkylcarbonyl und Amino; Ci-Cs-Alkylsulfoxid; C3-C10- 
Cycloalkylsulfoxid, wahlweise substituiert mit einem oder mehreren Substituenten, ausgewahlt aus 
einem Halogenatom, Ci-Cs-Alkyl, Ct-Cs-Alkoxy, C2-C5-Alkylcarbonyl und Amino; CVCs-Alkenyl, 
wahlweise substituiert mit einem oder mehreren Substituenten, ausgewahlt aus einem Halogen- 
atom, Ci-Cs-Alkoxy. C 2 -C5-Alkylcarbonyl, Phenyl, Naphthyl und Amino; C 2 -Cs-Alkinyl, wahlweise 
substituiert mit einem oder mehreren Substituenten, ausgewahlt aus einem Halogenatom, C1-C5- 
Alkoxy, C2-C 5 -Alkylcarbonyl, Phenyl, Naphthyl und Amino; C7-Ci 2 -Aralkyl, wahlweise substituiert 
mit einem oder mehreren Substituenten, ausgewahlt aus einem Halogenatom, Ci-Cs-Alkyl, C1-C5- 
Alkoxy und C 2 -C5-Alkylcarbonyl; C7-C1 1 -Arylcarbonyl, wahlweise substituiert mit einem oder 
mehreren Substituenten, ausgewahlt aus einem Halogenatom, Ci-Cs-Alkyl, Ci-Cs-Alkoxy und C 2 - 
Cs-Alkylcarbonyl; oder C&-Cio-Aryloxy, wahlweise substituiert mit einem oder mehreren Substitu- 
enten, ausgewahlt aus einem Halogenatom, Ci-C 5 -Alkyl, Ci-Cs-Alkoxy, C^-Cs-Alkylcarbonyl, 
Trifiuormethyl und Nitro; 

- R 3 eine Hydroxyalkoxyalkylgruppe mit 2 bis 6 Kohlenstoffatomen darstellt; 

- X ein Sauerstoff- oder Schwefelatom oder eine Aminogruppe darstellt; 

- Y ein Sauerstoff- oder Schwefelatom darstellt; und 

- A = N- oder -NH- darstellt, 

oder eines seiner pharmazeutisch annehmbaren Salze. 

Verbindung gemaB Anspruch 2, dadurch gekennzeichnet daS: 

- R 1 darstellt: ein Wasserstoffatom; Halogenatom; Ci-C 5 -Alkyl, C 2 -Cs-Alkenyl, wahlweise substitu- 
iert mit einem oder mehreren Substituenten, ausgewahlt aus einem Halogenatom, C 2 -C+-Alkox- 
ycarbonyl, Phenyl, Carbamoyl und Cyano; C 2 -C5-Alkinyl, wahlweise substituiert mit einer oder 
mehreren Phenylgruppen; C 2 -Cs-AIkylcarbonyl; C7-C1 1 -Arylcarbonyl. C 8 -Ci 0 -Phenylcarbonylalkyl; 
Ce-Cio-Arylthio, wahlweise substituiert mit einer oder mehreren Ci-Cs-Alkylgruppen; oder eine 
C7 -C9 -Aralky Igruppe, 

- R 2 darstellt: eine Ce-Cio-Arylthiogruppe, wahlweise substituiert mit einem oder mehreren Substi- 
tuenten, ausgewahlt aus einem Halogenatom, Ci-C 5 -Alkyl, Ci-Cs-Alkoxy, C2-Cs-Aikylcarbonyl, 
Trifiuormethyl, Amino, Nitro, Cyano und Hydroxyl; C1 -Cs-Alkylthio; C3-Cio-Cycloalkylthio, wahl- 
weise substituiert mit einem oder mehreren Substituenten, ausgewahlt aus einem Halogenatom, 
Ci-C 3 -Alkyl, Ci-C 3 -Alkoxy, C 2 -Cs-Alkylcarbonyl und Trifiuormethyl; Ce-Ci o-Arylsulfoxid; C1-C5- 
Alkylsulfoxid; Ca-Cio-Cycloalkylsulfoxid, C 2 -Cs-Alkenyl, wahlweise substituiert mit einer oder 
mehreren Phenylgruppen; C 2 -Cs-Alkinyl, wahlweise substituiert mit einer oder mehreren Phenyl- 
gruppen; C7-C11- Aralky I; C7-C1 1- Arylcarbonyl; Oder C6-Cio-Aryloxy, wahlweise substituiert mit 
einem oder mehreren Substituenten, ausgewahlt aus einem Halogenatom, Ci-Cs-Alkyl, C1-C5- 
Alkoxy, C 2 -Cs-Alkylcarbonyl, Trifiuormethyl und Nitro; 

- R 3 eine Hydroxyalkoxyalkylgruppe mit 2 bis 6 Kohlenstoffatomen darstellt; 

- X ein Sauerstoff- oder Schwefelatom oder eine Aminogruppe darstellt; 

- Y ein Sauerstoff- oder Schwefelatom darstellt; und 

- A = N- oder -NH- darstellt. 

Verbindung gemaB Anspruch 3, dadurch gekennzeichnet, da8: 

- R 1 ein Wasserstoffatom; ein Halogenatom; Ci-Cs-Alkyl; oder C 2 -Cs-Alkenyl darstellt; 

- R 2 C6-Cio-Aryfthio, eine Ca-Cio-Cycloalkyithio oder C7-C1 1 -Aralky I darstellt, wobei diese Gruppen 
wahlweise mit einem oder mehreren Substituenten, ausgewahlt aus einem Halogenatom, Ci-Cs- 
Alkyl, Ci-Cs-Alkoxy und Nitro, substituiert sind; 

- R 3 eine Hydroxyalkoxyalkylgruppe mit 2 bis 6 Kohlenstoffatomen darstellt; 

- X und Y jeweils etn Sauerstoff- oder Schwefelatom darstellen; und 

- A = N- oder -NH- darstellt. 
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5. Verbindung gemaB Anspruch 4, dadurch gekennzeichnet, daB R 1 eine Ci-C 3 -Alkylgruppe darstellt, R 2 
eine Phenylthiogruppe, substituiert mit einem Oder mehreren Substituenten, ausgewahlt aus einem 
Chloratom, Ci-C 3 -Alkyl und Ci -C 3 -Alkoxy, darstellt; R 3 eine -Hydroxyalkoxyalkylgruppe mit 2 bis 5 
Kohlenstoffatomen darstellt; X und Y jeweils ein Sauerstoff- oder Schwefelatom darstellen; und A -NH- 
darstellt. 

6. Verbindung gemaB Anspruch 5, dadurch gekennzeichnet, daB R 1 eine Methylgruppe darstellt, R 2 eine 
Phenylthiogruppe, substituiert mit einem oder mehreren Substituenten, ausgewahlt aus einem Chlor- 
atom, Methyl und Methoxy, darstellt; R 3 eine (2-Hydroxyethoxy)methylgruppe darstellt; X und Y jeweils 
ein Sauerstoff- oder Schwefelatom darstellen; und A -NH- darstellt. 

7. Verbindung gemaB Anspruch 6, und zwar 1-[(2-Hydroxyethoxy)methyl]-6-phenylthiothymin. 

8. Verbindung gemaB Anspruch 6, und zwar 1-[(2-Hydroxyethoxy)methyl]-6-(3-methylphenyl-1-thio)th 
ymin. 

9. Verbindung gema*B Anspruch 6, und zwar 1-[(2-Hydroxyethoxy)methyl]-6-(3-chlorphenyl-1-thio)thymin. 

10. Verbindung gemaB Anspruch 6, und zwar l-[(2-Hydroxyethoxy)methyl]-6-(2-methoxyphenyl-1-thio)- 
thymin. 

11. Verbindung gemaB Anspruch 6, und zwar 1-[(2-Hydroxyethoxy)methyl]-6-(3-methoxyphenyl-1-thio)- 
thymin. 

12. Verbindung gemaB Anspruch 6, und zwar 1-[(2-Hydroxyethoxy)methyl]-6-(3-nitrophenyl-1-thio)thymin. 

13. Verbindung gemaB Anspruch 6, und zwar 1-[(2-Hydroxyethoxy)methyl]-6-cyclohexylthiothymin. 

14. Verbindung gemaB Anspruch 6, und zwar 1-[(2-Hydroxyethoxy)methyl]-2-thio-6-phenylthiothymin. 

15. Antivirales Mittel, enthaltend ein 6-substituiertes Acyclopyrimidinnukleosidderivat oder eines seiner 
pharmazeutisch annehmbaren Salze gemaB Anspruch 1 oder 2 als Wirkstoff. 

16. Verfahren zur Herstellung eines 6-substituierten Acyclopyrimidinnukleosidderivats gemaB Anspruch 1 
oder 2, umfassend die Umsetzung eines Acyclopyrimidinnukleosidderivats, dargestellt durch die folgen- 
de allgemeine Formel II: 



worin W eine R 3 -Gruppe darstellt, deren Hydroxylgruppe(n) geschUtzt ist (sind), und R\ R 3 , X, Y und A 
die in Anspruch 1 angegebenen Bedeutungen haben, mit einer alkalimetallorganischen Verbindung und 
einer Verbindung der aligemeinen Formel R 2 X 1 (III), worin X 1 ein Halogenatom oder eine Arylthio- oder 
Alkoxygruppe darstellt und R 2 die in Anspruch 1 angegebene Bedeutung hat, und dann Entfernung der 
Schutzgruppe(n) durch Deprotection-Reaktion, so daB das 6-substituierte Acyclopyrimidinnukleosidderi- 
vat erzeugt wird. 

17. Verfahren zur Herstellung eines 6-substituierten Acyclopyrimidinnukleosidderivats gemaB Anspruch 1 
oder 2, umfassend die Umsetzung eines Acyclopyrimidinnukleosidderivats, dargestellt durch die folg n- 
de allgemeine Formel IV: 




II 



W 
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X 




IV 



w 



worin W eine R 3 -Gruppe darstellt, deren Hydroxylgruppe(n) geschiitzt ist (sind) und R 2 , R 3 , X, Y und A 
die in Anspruch 1 oder 2 angegebenen Bedeutungen haben, mit einer alkalimetallorganischen Verbin- 
dung und einer Verbindung der allgemeinen Formel R 1 X* (V), worin X 2 ein Halogenatom oder eine 
Aryithio- oder Alkoxygruppe darstellt und R 1 die in Anspruch 1 Oder 2 angegebene Bedeutung hat, und 
dann Eliminierung der Schutzgruppe(n) durch Deprotection-Reaktion, so dafi das 6-substituierte Acyclo- 
pyrimidinnukleosidderivat erzeugt wird. 

18. Pharmazeutische Zusammensetzung, enthaltend ein 6-substituiertes Acyclopyrimidinnukleosid oder 
eines seiner pharmazeutisch annehmbaren Salze gemaB einem der Anspruche 1 bis 14 in Verbindung 
mit einem pharmazeutischen Vehikel. 

19. Verwendung eines 6-substituierten Acyclopyrimidinnukleosids oder eines seiner pharmazeutisch an- 
nehmbaren Salze nach einem der Anspruche 1 bis 14 zur Herstellung einer pharmazeutischen 
Zusammensetzung mit anti-retroviraler Wirkung. 

Revendications 

1. Un derive* de nucleoside acyclopyrimidinique substitue" en 6, represents par la formule g£ne>ale I 



- R 1 represente un atome d'hydrogene; un atome d'halogene; un groupement alcoyle en Ci a C10; 
ou un groupement alcenyle en C2 a Cs, alcynyle en C2 a Cs, alcoylcarbonyle en C2 a Cs, 
arylcarbonyle en C7 a Cn, arylcarbonylalcoyle en Cs a C12, aryithio en Cg a C10 ou aralcoyle en 
0 7 a C12, ceux des groupements eventuellement substitues par un ou plusieurs substituants 
choisis parmi un atome d'halogene, alcoyle en Ci a Cs, alcoxy en C1 a C 5 , alcoxycarbonyle en 
C2 a Cs, phenyle, naphtyle, carbamoyle, amino, nitro et cyano; 

- R 2 represente un groupement aryithio en Ce a C10, alcoylthio en Ci a Cs, cycloalcoylthio en C3 a 
C10, arylsulfoxyde en C e a C10, acoylsulfoxyde en Ci a C 5 , cycloalcoylsulfoxyde en C 3 a C10, 
alcenyle en C2 a C 5l alcynyle en C 2 a Cs, aralcoyle en C7 a C12, arylcarbonyle en C7 a Cn ou 
aryloxy en Ce a Cio,ceux des groupements eventuellement substitues par un ou plusieurs 
substituants choisis parmi un atome d'halogene, alcoyle en Ci a Cs, alcoxy en Ci a Cs, 
alcoylcarbonyle en C 2 a C&, methyle halogene, amino, nitro, cyano et hydroxyle; 

- R 3 represente un groupement hydroxyalcoyle dont la portion alcoyle contient 2 a 6 atomes de 
carbone et peut contenir un atome d'oxygene; 

- X represente un atome d'oxygene ou de soufre ou un groupement amino; 



suivante: 




X 



dans laqueile: 
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- Y represents un atome d'oxygene ou de soufre; et 

- A represente = N- ou -NH- , 

- ou un sel pharmaceutiquement acceptable de celui-ci. 

Un deVive* de nucleoside acyclopyrimidinique substitue en 6, represente par la formule generals I 
suivante: 




dans faquefle 

- R 1 represente un atome d'hydrogene; un atome d'halogene; alcoyle en Ci a Cs ; alcenyle en C2 a 
Cs eventuellement substitue par un ou plusieurs substituants choisis parmi un atome d'halogene, 
alcoxy en Ci a Cs, alcoxycarbonyle en C2 a Ct, phenyle, naphtyle, carbamoyle, amino, nitro et 
cyano; alcynyle en C2 a Cs eventuellementsubstitue par un ou plusieurs substituants choisis 
parmi un atome d'halogene, alcoxy en Ci a C5, phenyle, naphtyle, carbamoyle et amino; 
alcoylcarbonyle en C2 a Cs; aryicarbonyle en O7 a Cn eventuellement substitue par un ou 
plusieurs substituants choisis parmi un atome d'halogene, acoyle en Ci a Cs, alcoxy en Ci a C5, 
amino, nitro et cyano; arylcarbonylalcoyle en Cs a C12 eventuellement substitue par un ou 
plusieurs substituants choisis parmi un atome d'halogene, alcoyle en Ci a Cs, alcoxy en Ci a Cs 
et amino; un groupement arylthio en Cg a C10 Eventuellement substitue" par un ou plusieurs 
substituants choisis parmi un atome d'halogene, alcoyle en Ci a Cs et alcoxy en Ci a Cs; ou 
aralcoyle en C7 a C12 eventuellement substitue par un ou plusieurs substituants choisis parmi un 
atome d'halogene, alcoyle en Ci a Cs et alcoxy en Ci a Cs ; 

- R 2 represente un arylthio en Ce a C10 eventuellement substitue* par un ou plusieurs substituants 
choisis parmi un atome d'halogene, alcoyle en Ci a Cs, alcoxy en Ci a Cs, alcoylcarbonyle en 
C2 a C5, trifluoromethyle, amino, nitro, cyano et hydroxyle; alcoylthio en Ci a Cs; cycloalcoylthio 
en Ca a C10 eventuellement substitue 1 par un ou plusieurs substituants choisis parmi un atome 
d'halogene, alcoyle en Ci a Cs, alcoxy en Ci a Cs, alcoylcarbonyle en C2 a Cs , trifluoromethyle 
et amino; arylsulfoxyde en Ce a C10 eventuellement substitue par un ou plusieurs substituants 
choisis parmi un atome d'halogene, alcoyle en Ci a Cs, alcoxy en Ci a Cs, alcoylcarbonyle en 
C2 a Cs et amino; alcoylsulfoxyde en Ci a Cs; un groupement cycloalcoylsulfoxyde en C3 a C10 
eventuellement substitue par un ou plusieurs substituants choisis parmi un atome d'halogene, 
alcoyle en Ci a Cs, alcoxy en Ci a Cs, alcoylcarbonyle en C2 a Cs et amino; alcenyle en C2 a 
Cs eventuellement substitue par un ou plusieurs substituants choisis parmi un atome d'halogene, 
alcoxy en Ci a Cs, alcoylcarbonyle en C2 a Cs, phenyle, naphtyle et amino; alcynyle en C2 a Cs 
eventuellement substitue par un ou plusieurs substituants choisis parmi un atome d'halogene, 
alcoxy en Ci a Cs, alcoylcarbonyle en C2 a Cs, phenyle, naphtyle et amino; aralcoyle en C7 a 
Ci 2 eventuellement substitue par un ou plusieurs substituants choisis parmi un atome d'halogene, 
alcoyle en Ci a Cs, alcoxy en Ci a Cs et alcoylcarbonyle en C2 a Cs ; aryicarbonyle en C7 a Ci 1 
eventuellement substitue* par un ou plusieurs substituants choisis parmi un atome d'halogene, 
alcoyle en Ci a Cs, alcoxy en Ci a Cs et alcoylcarbonyle en C2 a Cs; ou aryloxy en Ce a C10 
Eventuellement substitue par un ou plusieurs substituants choisis parmi un atome d'halogene, 
alcoyle en Ci a Cs, alcoxy en Ci a Cs, alcoylcarbonyle en C2 a Cs , trifluoromethyle et nitro; 

- R 3 represente un groupement hydroxyalcoxyalcoyle contenant 2a 6 atomes de carbone; 

- X represente un atome d'oxygene ou de soufre ou un groupement amino; 

- Y represente un atome d'oxygene ou de soufre; et 

- A represents = N- ou -NH-, 

- ou un sel pharmaceutiquement acceptable de celui-ci. 
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3. Un compose selon la revendi cation 2, dans iequel: 

- R 1 reprEsente un atome d'hydrogene; un atome d'halogene; alcoyle en d a Cs; un group ment 
alcEnyle en C2 a Cs Eventuellement substituE par un ou plusieurs substituants choisis parmi un 
atome d'halogene, alcoxycarbonyle en C2 a C+ , phEnyle, carbamoyle et cyano; alcynyle en C2 a 
Cs Eventuellement substituE par un ou plusieurs groupements phenyles; alcoylcarbonyle en C 2 a 
C5; arylcarbonyle en C7 a Cn; phEnylcarbonylalcoyle en C 8 a C10; arylthio en Cs a C10 
Eventuellement substituE par un ou plusieurs groupements alcoyles en C1 a Cs; ou un groupe- 
ment aralcoyle en C7 a Ca, 

- R 2 reprEsente un arylthio en Ce a Ci 0 eventuellement substituE par un ou plusieurs substituants 
choisis parmi un atome d'halogene, alcoyle en Ci a Cs, alcoxy en C1 a Cs, alcoylcarbonyle en 
C2 a Cs, trifluoromEthyle, amino, nitro, cyano et hydroxyle; alcoylthio en C1 a Cs; cycloalcoylthio 
en Cs a Cio Eventuellement substitue par un ou plusieurs substituants choisis parmi un atome 
d'halogene, alcoyle en C1 a Ca, alcoxy en C1 a C3, alcoylcarbonyle en C2 a C5 et trifluoromEthy- 
le; arylsulfoxyde en Ce a C10; alcoylsulfoxyde en Ci a Cs; cycloalcoylsulfoxyde en C 3 a C10; 
alcEnyle en C2 a Cs Eventuellement substitue* par un ou plusieurs groupements phEnyles; 
alcynyle en C2 a Cs eventuellement substitue par un ou plusieurs groupements phenyles; 
aralcoyle en C7 a Cn; arylcarbonyl en C7 a Cn; ou aryloxy en C& a C10 Eventuellement 
substitue par un ou plusieurs substituants choisis parmi un atome d'halogene, alcoyle en Ci a Cs, 
alcoxy en Ci a Cs, alcoylcarbonyle en C2 a Cs , trifluoromEthyle et nitro; 

- R 3 reprEsente un groupement hydroxyalcoxyalcoyle contenant 2 a 6 atomes de carbone; 

- X reprEsente un atome d'oxygene ou de soufre ou un groupement amino; 

- Y reprEsente un atome d'oxygene ou de soufre; et 

- A reprEsente = N- ou -NH-. 

4. Un composE selon la revendication 3, dans Iequel: 

- R 1 reprEsente un atome d'hydrogene; un atome d'halogene; alcoyle en Ct a Cs; alcEnyle en O2 a 

Cs; 

- R 2 reprEsente un arylthio en Cs a Ci 0 , cycloalcoylthio en C3 a Ci 0 ou aralcoyle en C7 a Ci 1 , 
ceux des groupements Eventuellement substituEs par un ou plusieurs substituants choisis parmi 
un atome d'halogene, alcoyle en Ci a Cs, alcoxy en Ci a Cs et nitro; 

- R 3 reprEsente un groupement hydroxyalcoxyalcoyle contenant 2 a 6 atomes de carbone; 

- X et Y represented chacun un atome d'oxygene ou de soufre; et 

- A reprEsente = N- ou -NH-. 

5. Un composE selon la revendication 4, dans Iequel R 1 reprEsente un groupement alcoyle en Ci a C3 ; R 2 
reprEsente un groupement phEnylthio substituE par un ou plusieurs substituants choisis parmi un atome 
de chlore, alcoyle en Ct a C 3 et alcoxy en Ci a C3; R 3 reprEsente un groupement w-hydroxyalcoxyal- 
coyle contenant 2 a 5 atomes de carbone; X et Y reprEsentent chacun un atome d'oxygene ou de 
soufre; et A reprEsente -NH-. 

6. Un composE selon la revendication 5, dans Iequel R 1 reprEsente un mEthyle; R 2 reprEsente un 
groupement phEnylthio substituE par un ou plusieurs substituants choisis parmi un atome de chlore, 
methyle et methoxy; R 3 reprEsente un groupement (2-hydroxyEthoxy)mEthyle; X et Y reprEsentent 
chacun un atome d'oxygene ou de soufre; et A reprEsente -NH-. 

7. Un composE selon la revendication 6, qui est la 1-[(2-hydroxyethoxy)mEthyl]-6-phEnylthiothymine. 

8. Un composE selon la revendication 6, qui est la 1-[(2-hydroxyethoxy)mEthyl]-6-(3-methylphEnyl-1-thio)- 
thymine. 

9. Un composE selon la revendication 6, qui est la 1-[(2-hydroxyEthoxy)mEthyl]-6-(3-chtorophEnyl-1-thio)- 
thymine. 

10. Un composE selon la revendication 6, qui est la 1-[(2-hydroxyEthoxy)mEthylj-6-(2-methoxyphenyl-1- 
thio)thymine. 

11. Un composE selon la revendication 6, qui est la 1-[(2-hydroxyEthoxy)mEthyl]-6-(3-mEthoxyphEnyl-1- 
thio)thymine. 
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12. Un compose selon fa revendication 6, qui est la 1-[(2-hydroxyethoxy)methyl]-6-(3-nitroph4nyl-1-thio)- 
thymine. 

13. Un compose" selon la revendication 6, qui est la 1-[(2-hydroxy^thoxy)m^thyl]-6-cyclohexylthiothymine. 

14. Un compose" selon la revendication 6, qui est la 1-[(2-hydrox6thoxy)m6thyl]-2-thio-6-phenylthiothymine. 

15. Un agent antiviral contenant a titre de principe actif un derive* de nucleoside acyclopyrimidinique 
substitue en 6 ou un sel pharmaceutiquement acceptable de celui-ci selon la revendication 1 ou 2. 

16. Un proc^de* de preparation d'un derive* de nucleoside acyclopyrimidinique substitue en 6 selon la 
revendication 1 ou 2, qui comprend la reaction d'un derive de nucleoside acyclopyrimidinique 
represente par la formule generate II suivante: 




II 



I 

W 



dans laquelle W represente le groupement R 3 dont ie(s) groupement(s) hydroxyle(s) est (sont) protege*- 
(s) et R 1 , R 3 , X, Y et A ont les significations indiquees dans la revendication 1, avec un compose* 
organ ique alcalin et un compose de formule gene rale R 2 X 1 (III) dans laquelle X 1 represente un atome 
d'halogene ou un groupement arylthio ou alcoxy et R 2 a la signification indiqu^e dans la revendication 
1, puis elimination du (des) groupement(s) protecteur(s) par reaction de deprotection pour produire le 
derive de nucleoside acyclopyrimidinique substitue en 6. 

17. Un proc^de de preparation d"un derive de nucleoside acyclopyrimidinique substitue en 6 selon la 
revendication 1 pu 2, qui comprend la reaction d*un derive de nucleoside acyclopyrimidinique * 
represente par la formule generate IV suivante: 




dans laquelle W represente le groupement R 3 dont le(s) groupement(s) hydroxyle(s) est (sont) protege* 
(s) et R 2 , R 3 , X, Y et A ont les significations indiquees dans la revendication 1 ou 2, avec un compose 
organique alcalin et un compose de formule generate R'X 2 (V) dans laquelle X 2 represente un atome 
d'halogene ou un groupement arylthio ou alcoxy et R 1 a la signification indiquee dans la revendication 
1 ou 2, puis elimination du (des) groupement(s) protecteur(s) par reaction de deprotection pour produire 
le derive de nucleoside acyclopyrimidinique substitue en 6. 

18. Une composition pharmaceutique contenant un derive de nucleoside acyclopyrimidinique substitue en 
6 ou un sel pharmaceutiquement acceptable de celui-ci conformement a Tune quelconque des 
revendications 1 a 14, en association avec un vehicule pharmaceutique. 
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19. Utilisation cfun nucleoside acyclopyrimidinique substitue* en 6 ou un sel pharmaceutiquement accepta- 
ble de celui-ci conform6ment a Tune quelconque des revendications 1 a 14 pour la production de 
composition pharmaceutique ayant une activity antiretrovirale. 
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